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Description 

[00011 The invention relates to aromatic heterocyclic biaryl compounds as new and useful industrial 
products. It also relates to the use of these new compounds in pharmaceutical compositions for use in human 
or veterinary medicine, or in cosmetic compositions. „ ^ff^^tinn 

T00021 The compounds of the invention have a pronounced activity in the fields of cell differentiation and 
proliferation, and have applications in the topical and systemic treatment of dermato logical (and other) 
conditions related to keratin izat ion disorders, conditions with an inflammatory and/or immunoallergic 
component, and hyperproliferation of tissues of ectodermal origin (skin, epithelium, etc.) whether benign or 
malignant These compounds can also be used in the treatment of diseases involving degeneration of 
connective tissue, for combating photo-induced and/or chronological aging of the skin, and for treating tissue 
repair disorders. They have a particular application in ophthalmology, in the treatment of corneal diseases. 
The compounds of the invention can also be used in cosmetic compositions for body and hair care. 
[0003] The invention relates to compounds which can be represented by the following general formula (1): 




wherein: 



Ar represents a radical selected from among the radicals of the following formulas (II)-(IV): 




If 



R 3 , R4, Rs, and R6 having the significances given below, 



CCH 2 ) n 




III 
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n, Z 2 , R 7 , and R 8 having the significances given below, 




IV 

and R 9 having the significance given below, 

Z! represents an atom of oxygen, sulfur or the radical NR', 
R' having the significance given below, 

Z 2 represents C(R 7 R 8 ), O, NR', S, SO, or S0 2 , 

R 7 , R 8 , R* having the significances given below, 

R t represents 

(i) a radical -CH 3 , 

(ii) a radical -(CH 2 ) m -O-R 10 

(iii) a radical -CH 2 -0-CO-R n 

(iv) a radical -(CH 2 ) x -CO-R 12 

(v) a radical -(CH 2 ) x -CO-OR l3 

Rio, Rn, R12 and R ]3 , m, x and t having the significances given below, 

R 2 represents a hydrogen atom, a halogen atom, a linear or branched alkoxy radical of 1 to 20 carbon 
atoms, or a radical -0-CH 2 -0-CH 2 -CH 2 -0-CH 3 , 

R 3 and R 5 , which may be identical or different, represent a hydrogen atom, an alkyl radical, or a 
cycloalkyl radical, with the following conditions: 

- R 3 and R 5 cannot both simultaneously represent a hydrogen atom, 

- when R 3 or R 5 represents a adamantyl radical then Z, is not an oxygen atom, 

R4 represents a radical -0-CH 2 -0-CH 2 -CH 2 -0-CH 3 , a radical -(Y) q -(CH 2 ) S -R l4 , a radical -(CH 2 ) Z -Y- 
(CH 2 )s-Ru, or a radical -CH=CH-(CH 2 ) W -Ri4, 

Y and R M having the significances given below, 

q, z, s, w, which may be identical or different, having the significances given below, 

represents a hydrogen atom, a halogen atom, a linear or branched alkoxy radical of 1 to 20 carbon 
atoms, or a radical -0-CH 2 -0-CH 2 -CH 2 -0-CH 3 , 

R 7 and Rg, which may be identical or different, represent a lower alkyl radical, 

R 9 represents a hydrogen atom, a halogen atom, a linear or branched alkoxy radical of 1 to 20 
carbon atoms, or a radical -0-CH 2 -0-CH 2 -CH 2 -0-CH 3 , 

Rio represents a hydrogen or a lower alkyl radical, 

Rl i represents a lower alkyl radical, 
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R 12 represents a hydrogen atom, a lower alkyl radical or a radical -N(R",R m ), 
R" and R m having the significances given below, 

R 13 represents a hydrogen atom, a linear or branched alkyl radical of 1 to 20 carbon atoms, 
alkenyl radical, a mono or polyhydroxyalkyl radical, 



Ri4 represents a radical selected from among: 



(i) a hydrogen atom 

(ii) a lower alkyl radical, 

(iii) an alkenyl radical, 

(iv) an alkynyl radical, 

(v) a cycloaliphatic radical having 3 to 6 carbon atoms, 

(vi) a mono or polyhydroxyalkyl radical, with optional methoxy, acetoxy or acetomde 
protection of the hydroxyl groups, 

(vii) a CO-R12 radical 

(viii) a COO-R13 radical, 

(ix) a hydroxyl radical, an O-R15 or O-CO-R15 radical, on the condition that R4 represents 
the radical HDq-(CH 2 )s-Rl4 where q is equal to 0, 



Y and R15 having the significances given below, 
q and s having the significances given below, 



R15 represents a lower alkyl radical, 

R' represents a hydrogen atom, a lower alkyl radical, or a protecting group for the amine function, 

R" and R"\ which may be identical or different, represent a hydrogen atom, a lower alkyl radical, a 
mono or polyhydroxyalkyl radical, or R" and R'" together form a heterocycle, 

Y represents S, O or S(0)t, 

t having the significance given below, 

m represents a whole number which can assume a value of 0 to 2, 
n represents a whole number which can assume the value of 1 or 2, 
q represents a whole number which can assume the value of 0 or 1, 
s represents a whole number which can assume a value of 0 to 12, 
t represents a whole number which can assume a value of 0 to 3, 
w represents a whole number which can assume a value of 0 to 10, 
x represents a whole number which can assume a value of 0 to 2, 
z represents a whole number which can assume the value of 1, 2 or 3. 

10004] The invention also concerns the optical or geometric isomers of said compounds of formula (I) as well 
as their salts 

100051 When the compounds of the invention exist in the form of salts obtained by addition of a base, these 
are salts of an alkali or alkaline earth metal, of zinc, or of an organic amine. 

[00061 When the compounds exist in the form of salts obtained by addition of an acid, Ihese are 

pharmaceutical^ or cosmetically acceptable salts obtained by addition of a mineral acid or organic acid, in 

particular hydrochloric, sulfuric, acetic, citric, fumaric, hemisuccinic, maleic, and mandehc acid. 

100071 In the present invention, by lower alkyl radical it is meant a linear or branched radical having from 1 

to 6 carbon atoms and, preferably, methyl, ethyl, isopropyl, n-butyl and tert-butyl radicals. 

100081 By alkyl radical it is meant a linear or branched radical having from 1 to 20 carbon atoms possibly 

substituted by one or more halogen atoms and preferably methyl, ethyl, isopropyl, butyl, tert-butyl and hexyl 

r3.dic£ils 

100091 By alkenyl radical it is meant a linear or branched radical having from 1 to 20 carbon atoms 
comprising one or more double bonds. 

[00101 By alkynyl radical it is meant a linear or branched radical having from 1 to 20 carbon atoms 
comprising one or more triple bonds. 
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Of the halogen atoms, an atom of fluorine, chlorine or bromine is preferred. 

1001 11 Bv protecting group for the amino function, it is meant the corresponding groups described in 
"Protecting groups in organic synthesis" by T.W. Greene, Ed. by John Wiley and Sons (1981), and preferably 
a formamide, acetamide, chloroacetamide, trifluoroacetamide or benzyloxycarbonyl group. 
[0012] By cycloalkyl radical, it is meant a cyclic or polycyclic alkane radical comprising from 1 to 10 carbon 
atoms, optionally substituted by: 

- one or more halogen atoms 
and/or 

- one or more hydroxy I radicals. 

Preferably the cycloalkyl radical is an adamantyl radical or a 1 -methyl cyclohexyl radical. 

10013] By monohydroxyalkyl radical, it is meant a radical having from 1 to 6 carbon atoms, particularly a 2- 

hydroxyethyl, 2 -hydroxy propyl or 3-hydroxropyl radical. 

[0014] For the linear or branched alkoxy radicals of 1 to 20 carbon atoms, radicals of 1 to 9 carbon atoms are 
preferred, particularly methoxy, propyloxy, pentyloxy, and heptyloxy radicals. 

100151 By polyhydroxyalkyl radical, it is meant a radical comprising from 1 to 6 carbon atoms and from 1 to 
5 hydroxyl groups, such as the 2-3 -dihydroxy propyl, 2,3,4-trihydroxybutyl, or 2,3,4,5-tetrahydroxypentyl 
radicals or a pentaerythritol residue. 

[0016] By heterocycle, it is preferably meant a piperidino, morphelino, pyrrohdino or piperazmo radical, 
optionally substituted at position 4 by a Ci-C 6 alkyl radical or a mono or polyhydroxyalkyl radical as defined 

[0017] By cycloaliphatic radical having from 3 to 6 carbon atoms, it is preferably meant a cyclopropyl radical 
or a cyclohexyl radical. . 

[0018] Of the compounds concerned by the present invention, particularly representative are the following: 

- Methyl 2K5,6,7,8-tetrahydro-5,5,8,8,-tetramethyl-2-naphthyl)-5-benzo(b)furan carboxylate, 

- 2-(5,6,7,8-tetrahydro-5,5,8,8,-tetramethyl-2-naphthyl>5-benzo(b)furan carboxylic acid, 

- Methyl 2-(5,6,7,8-tetrahydro-5,5,8,8,-tetramethyl-2-naphthyl)-5-benzo(b)thiophene carboxylate, 

- 2-(5,6,7,8-tetrahydro-5,5,8,8,-tetramethyl-2-naphthyl)-5-benzo(b)thiophene carboxylic acid, 

- 2-(5 ,6 ,7 , 8-tetrahy dro-5 ,5,8,8 ,-tetramethy 1-2-naphthy l)-5 -indolecarboxy lie acid, 

- Methyl 2-(5,6,7,8-tetrahydro-5,5,8,8,-tetramethyl-2-naphthyl)-5-indolecarboxylate, 

- 2-( 1 ,2,3 ,4,4a,9b-hexahydro- 1 ,4a,9b-trimethyl- 1 ,4-methano-dibenzofuran-8-yl)-benzo(b)thiophene-5- 

carboxylic acid, 

- Methy 1 2-( 1 ,2,3 ,4, 4 a, 9b -hex any dro- 1 ,4a,9b-trimethy 1- 1 ,4-methano-dibenzofuran-8-y l)-benzo(b)thiophene- 

5- carboxylate, 

- 2-( 1 ,2,3 ,4,4a,9b-hexahydro- 1 ,4a,9b-trim ethyl- 1 ,4-methano-dibenzofuran-8-y l)-benzo(b)furan-5 -carboxylic 

acid, 

- 2-(5,6,7,8-tefrahydro-5,5,8,8,-tetramemyl-3-memoxy-2-naphmyl)-5-benzo(b)furan carboxylic acid, 

- 2-(5,6,7,8-tefrahydro-5,5,8,8,-tetramethyl-3-methoxy-2-naphthyl)-5-benzo(b)thiophenecarb 

- 2-(5,6,7,8-tetrahydro-5,5,8,8,-tetram 

- 2-(5,6,7,8-tefrahydro-5,5,8,8,-teto carboxylic acid, 

- 2-(5,6,7,8-tefrahydro-5,5,8,8,-tetramemyl-3-n-heptyloxy-2-naphthyl)-5-benzo(b)fu carboxylic acid, 
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[0019] In the present invention, the preferred compounds of formula (I) are those for which at least one, and 
preferably all, of the following conditions are met: 

- R x is a radical -(CH 2 )x-CO-Ri 2 or -(CH 2 )x-CO-0-Ri 3 

- R2 is a hydrogen 

- Zi is an atom of oxygen or sulfur 

- Ar is chosen from among 

the radical IV in which: 

- R9 is an atom of hydrogen 
or the radical III in which: 

- Z2 is a radical C(R7, Rs) 
-n=2 

[0020] Another object of the invention is the processes for preparing compounds of formula (I), particularly 
according to the reaction schemes given in figures 1 and 2. x , L , ^ A 

[00211 Thus the compounds of general formula (I) can be obtained (figure 1) by the method of type A. 
00221 This method consists of a derivative (V) having an alcohol, thiol, or amine function reacting with an 
aromatic derivative having an activated carboxylic function (VI), with Ar having the significance described 

[00231 S Thrr n te^ obtained VII then undergoes a radical bromination reaction to result in 

f^4? Aft^^eaction in the presence of a triarylphosphine or trialkylphosphite, the resulting derivatives are 
aromatized in a base medium. The base can be an alkali metal carbonate or hydroxide such as lithium 
hydroxide or potassium carbonate, an alkali metal hydride (sodium hydride), an alkali metal alcoholate 
(sodium methylate) or a tertiary amine (DBU, diazabicycloundecene) or an alkali amide (lithium 

mOMl'^^mpounds of general formula (I) can also be obtained (figure 2) by the method of type 
[00261 In this method, the derivatives are obtained by a one-pot reaction between an activated form of the 
aromatic carboxylic acid VI and an aromatic derivative of formula IX containing an alcohol, thiol or ammo 
function in the ortho position of a bromide group of methyltriphenylphosphonium. This reaction is conducted 
in the presence of a tertiary amine such as triethylamine. 

[00271 The products of general formula (I) obtained in this manner can serve as starting materials in the 
production of other compounds of general formula (I). These products are obtained according to conventional 
synthesis methods employed in chemistry, such as those described in "Advanced Organic Chemistry by J. 
March; John Wiley and Sons, 1985. 

[0028] For example, functional modifications of the Ri group can be made as indicated below: 

carboxylic acid -> ester 

ester -> carboxylic acid 

acid -> acid chloride 

acid chloride -> amide 

acid -> amide 

acid -> alcohol 

alcohol -> aldehyde 

amide -> amine 

thiol -> thioether 

thioether -> sulfoxide 

thioether -> sulfone 

sulfonic acid -> sulfonic ester 

sulfonic acid -> sulfonamide 

sulfinic acid -> sulfinic ester 

[00291 The compounds of general formula (I) present an agonistic or antagonist activity towards the 
expression of one or more biological markers in the F9 embryonic mouse teratocarcinoma cell differentiation 
test (Skin Pharmacol 3, p. 256-267, 1990) and/or towards the differentiation of human keratinocytes in vitro 
(Skin Pharmacol 3 p 70-85, 1990). These tests show the activities of compounds m the domains of 
differentiation and proliferation. Activity can also be measured in cellular transactivation assays with the 
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aid of recombinant RAR receptors, according to the method of B.A. Bernard et al., Biochemical and 
Biophysical Research Communication, 1992, vol. 186, 977-983. 

[0030] Another object of the invention are medicinal applications of the compounds of formula (1) as 
described above. 

[0031] The compounds of the invention are particularly well-suited for the following fields ot therapy: 

1) For treating dermatological conditions associated with a keratin ization disorder concerning differentiation 
and proliferation, particularly for treating acne vulgaris, comedonal and polymorphic acne, rosacea, 
nodulocystic acne, acne conglobata, senile acne, and secondary acne such as solar acne, acne medicamentosa, 
or occupational acne. 

2) For treating other types of keratin ization disorders, particularly ichthyosis, ichthyosiform conditions, 
Darier's disease, palmoplantar keratoderma, leukoplakia and leukoplakic conditions, and cutaneous or 
mucosal (oral) lichen. 

3) For treating other dermatological conditions associated with a keratinization disorder with an 
inflammatory and/or immunoallergic component and, particularly, all forms of psoriasis whether cutaneous, 
mucosal, or ungual, and even psoriatic arthritis, or cutaneous atopy such as eczema or respiratory atopy, or 
gingival' hypertrophy; the compounds can also be used to treat certain inflammatory conditions which do not 
exhibit any keratinization disorders. 

4) For treating any dermal or epidermal proliferations whether benign or malignant, whether or not they are 
viral in origin, such as verruca vulgaris, verruca plana, and epidermodysplasia verruciformis, oral or florid 
papillomatoses and proliferations which may be induced by ultraviolet radiation, especially in the case of 
basal cell and prickle cell epithelioma. 

5) For treating other dermatological disorders such as bullous dermatoses and collagen diseases. 

6) For treating certain ophthalmologic disorders, especially corneal diseases. 

7) For repairing or combating skin aging, whether photo-induced or chronological, or for reducing 
pigmentation and actinic keratosis, or any disorders associated with actinic or chronological aging. 

8) For preventing or curing stigma from epidermal and/or dermal atrophy induced by local or systemic 
corticosteroids, or any other form of cutaneous atrophy. 

9) For preventing or treating cicatrisation or wound healing disorders or for preventing or repairing striae. 

10) For combating disorders of the sebaceous function such as acne-related seborrhea or simple seborrhea. 

1 1) For the treatment or prevention of cancerous or precancerous states, particularly promyelocytic leukemia. 

12) For the treatment of inflammatory conditions such as arthritis. 

13) For the treatment of any condition of viral origin, whether cutaneous or systemic. 

14) For the prevention or treatment of alopecia. 

15) For the treatment of dermatological or systemic conditions which include an immunological component. 

16) For the treatment of conditions of the cardiovascular system such as arteriosclerosis. 

[0032] In the fields of therapy mentioned above, it is advantageous to employ the compounds of the invention 
in combination with other retinoids, with RXR receptor ligands, with derivatives of D vitamins, with 
corticosteroids or estrogens, in association with anti -oxidants, with a-hydroxy or a-keto acids or their 
derivatives, or with potassium channel blockers. 
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[0033] By RXR receptor ligand, it is meant either 9-cis retinoic acid or a synthetic analog binding to these 
RXR. 

[0034] By D vitamins or their derivatives, it is meant for example the derivatives of vitamin D 2 or D 3 and 
especially 1,2 5 -dihydroxy vitamin D3. 

[0035] By anti-free radicals, it is meant for example a-tocopherol, Superoxide Dismutase, Ubiquinol, or 
5 certain metal chelating agents. 

[0036] By a-hydroxy or a-keto acids or their derivatives, it is meant for example lactic, malic, citric, glycolic, 
mandelic, tartaric, glyceric, or ascorbic acids, or derivatives of salicylic acid, as well as their salts, amides, or 
esters. 

[0037] By potassium channel blockers, it is meant for example Minoxidil (2,4-diammo-pipendino- 
10 pyrimidine-3 -oxide) and its derivatives. 

[0038] Another object of the invention is medicinal compositions comprising at least one compound of 
formula (I) as defined above, one of its optical or geometric isomers, or one of its salts. 

[0039] Therefore another object of the invention is a new medicinal composition, intended in particular for 
the treatment of the abovementioned conditions, which comprises, in a pharmaceutically acceptable carrier, at 
1 5 least one compound of formula (I), one of its optical or geometric isomers, or one of its salts. 

10040] The administration of the compounds of the invention can be done by the enteral, parenteral, topical, 
or ocular route. 

[0041] For enteral administration, the medicinal compositions can be supplied in the form of tablets, 
capsules, sugar coated pills, syrups, suspensions, solutions, powders, granules, emulsions, lipid or polymeric 
20 microspheres or nanospheres or vesicles permitting controlled release. For parenteral administration, the 
compounds can be supplied in the form of solutions or suspensions for infusion or for injection. 
The compounds of the invention are generally administered in a daily dose of approximately 0.01 mg/kg to 
100 mg/kg of the body weight, in 1 to 3 doses. 

[0042[ For topical administration, the pharmaceutical compositions based on compounds of the invention are 
25 intended for the treatment of the skin and mucous membranes and are supplied in the form of salves, creams, 
milks, ointments, powders, impregnated pads, solutions, gels, sprays, lotions, or suspensions. They can also 
be supplied in the form of lipid or polymeric microspheres or nanospheres or vesicles or of polymeric patches 
and hydrogels permitting controlled release. These compositions for topical administration can be supplied 
either in anhydrous form or in aqueous form depending on the clinical indication. 
30 [0043] For ocular administration, they are primarily collyria. 

[0044] These compositions for topical or ocular administration contain at least one compound of formula (1) 
as defined above, one of its optical or geometric isomers or one of its salts, preferably at a concentration of 
between 0.001 and 5% of the total weight of the composition. 

[0045] The compounds of formula (I) of the invention also find applications in the field of cosmetics, in 
25 particular for body and hair care and especially for treating skin with a tendency to acne, for hair regrowth, 
for hair loss prevention, for combating the oily appearance of the skin or hair, for protecting against the 
harmful effects of the sun or for treating physiologically dry skin, or for preventing and/or combating photo- 
induced or chronological aging. 

[0046] In cosmetic applications, it is advantageous to use the compounds of the invention in combination 
40 with other retinoids, with the D vitamins or their derivatives, with corticosteroids, in association with anti- 
free radicals, with a-hydroxy or a-keto acids or their derivatives, or with ion channel blockers. 
[0047] The various products used in association with the compounds of the invention are as defined above. 
[0048] The invention therefore also relates to a cosmetic composition containing, in a cosmetically 
acceptable carrier, at least one compound of formula I, one of its optical or geometric isomers, or one of its 
45 salts, particularly with this composition supplied in the form of a cream, a milk, a lotion, a gel, lipid or 
polymeric microspheres or nanospheres or vesicles, a soap, or a shampoo. 

[0049] The concentration of the compound of formula I in the cosmetic compositions is between 0.001 and 
3% by weight. 

[0050] The medicinal and cosmetic compositions of the invention can additionally comprise inert additives or 
50 even pharmacodynamically or cosmetically active additives or combinations of these additives, particularly: 
wetting agents; depigmenting agents such as hydroquinone, azelaic acid, caffeic acid or kojic acid; 
emollients; hydrating agents such as glycerol, PEG 400, thiomorpholine and its derivatives or urea; 
antiseborrheic or antiacne agents such as S-carboxymethylcysteine, S-benzyl-cysteamine, their salts and their 
derivatives, or benzoyl peroxide; antibiotics such as erythromycin and its esters, neomycin, clindamycin 
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and its esters, tetracyclines; antifungal agents such as ketoconazole or polymethylene-4-5 isothiazolinones-3; 
agents promoting hair regrowth, such as Minoxidil (2-4-diamino-6 piperidinopyrimidine-3 -oxide) and its 
derivatives, Diazoxide (7-chloro 3-methyL 1,2,4-benzothiadiazine 1,1-dioxide) and Phenytoin (6,5- 
diphenylmidazolidine 2,4-dione); non-steroid anti-inflammatory agents; carotenoids and particularly b- 
carotene; anti-psoriatic agents such as anthralin and its derivatives; and lastly 5,8,1 1,1 4-eicosatetraenoic and 
5,8,1 1-eicosatrienoic acids, their esters and the amides. 

[0051] The compositions of the invention can also comprise agents to improve the taste or flavor, 
preservatives such as parahydroxybenzoic acid esters, stabilizing agents, moisture regulating agents, pH 
regulating agents, osmotic pressure modifying agents, emulsifying agents, UV-A and UV-B filters, and 
antioxidants such as a-tocopherol, butylated hydroxyanisole or butylated hydroxytoluene. 
[0052] We will now give several examples of preparing the active compounds of formula I according to the 
invention, as well as examples of compositions containing them, with the understanding that this is 
illustrative and is in no wise limitative. 

A. EXAMPLES OF COMPOUNDS 

1) BY THE SYNTHESIS ROUTE ILLUSTRATED IN FIGURE 1 

Example 1: Methyl 2-(5,6,7,8-tetrahydro-5,5,8,8,-tetramethyl-2-naphthyl)-5-benzo(b)furan carboxylate 
a) 3-methyl-4-hydroybenzoic acid 

[0053] 32.4 g ortho-cresol are mixed with 375 ml (1.87 mol) 5N sodium, then 25 g b-cyclodextrin and 1.88 g 
copper metal powder are added. In 10 minutes, 65 ml (0.58 mmol) carbon tetrachloride are added and this is 
heated at 80°C for 16 hours while stirring. The reaction medium is cooled, poured over a mixture of ice- 
chilled 2N HC1 and extracted with ethyl ether. The organic phase is washed with water, dried over 
magnesium sulfate, filtered, and evaporated. After purification on silica gel, eluting with pure ethyl ether, 40 
g (88%) of a red solid are isolated and used directly in step lb. 

b) Methyl 3-methyl-4-hydroxybenzoate 

[0054] The compound obtained in example la is added to 650 ml methanol and treated with 10 ml of 
concentrated sulfuric acid, then heated under reflux for 16 hours. 

After cooling, evaporating the methanol and adding water, the product is extracted with ethyl ether, the 
organic phase is washed with water, dried over magnesium sulfate, and evaporated. The product is purified 
by silica gel chromatography, eluting with a 90: 10 mixture of dichlorom ethane/ethyl ether, to yield 33.1 g 
(76%) of a pink solid. l H NMR (CDC1 3 ) d 2.27 (s, 3H), 3.89 (s, 3H), 6.83 (d, 1 H, J= 8.3 Hz), 7.79 (d, 1H, 
y=8.3 Hz), 7.84 (s, 1H). 

c) Methyl 3-methyl-4-(5,6,7,8-tetrahydro-5,5,8,8,-tetramethyl-2-naphthoyloxy)-benzoate 

[0055] 11.7 ml (160 mmol) thionyl chloride is added dropwise to 18.6 g (80 mmol) 5,6,7,8-tetrahydro- 
5,5,8,8,-tetramethyl-2-naphthalene carboxylic acid, and the medium is heated at 80°C for 2 hr 30 min. The 
reaction medium is evaporated to dryness and added to 150 ml anhydrous THF. The obtained solution is 
added dropwise to a solution at 0°C containing 13.3 g (80 mmol) of the phenol obtained in example la and 
12.3 ml (88 mmol) triethyl amine, in 50 ml dry THF. The reaction medium is stirred for 16 hours at room 
temperature, then water is added and extracted with ethyl ether. The organic phase is washed with water, 
dried over magnesium sulfate and evaporated. The obtained residue is purified on silica gel, eluting with a 
60 40 dichloromethane/hexane mixture to yield, after evaporation of the solvents, 15.6 g (51%) of the 
expected derivative in the form of a white solid. l H NMR (CDC1 3 ) d 1.33 (s, 6H), 1.35 (s,6H), 1.73 (s, 4H), 
2.28 (s, 3H), 3.92 (s, 3H), 7.21 (d, 1H, .7=8.4 Hz), 7.46 (d, 1H, J= 8.3 Hz), 7.92 a 7.99 (m, 3H), 8.17 (d, 1 H, 
J= 1.8Hz). 

d) Methyl 3-bromomethyl-4-(5,6,7,8-tetrahydro-5,5,8,8,-tetramethyl-2-naphthoyloxy)-benzoate 

[00561 3 1 g (17-35 mmol) N-bromosuccinimide and a few crystals of benzyl peroxide are added to a solution 
of 6g (17 35 mmol) of the derivative obtained in example lc in 70 ml of carbon tetrachloride, and the 
reaction medium is heated at 80°C for 8 hours. After cooling and adding water, the product is extracted by 
dichloromethane, the organic phase is washed with water, dried over magnesium sulfate, and evaporated. 
After purification on silica gel in a 93:7 hexane/ethyl acetate eluent, 4.7 g (65%) of the expected derivative is 
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isolated in the form of a white solid. *H NMR (CDC1 3 ) d 1-34 (br d, 12H), 1.73 (s, 4H), 3.92 (s, 3H), 4.49 (s, 
2H),7.40 (d, 1H, J = 8.5 Hz), 7.48 (d, 1H, J= 8.3 Hz), 8.00 (dd, 1H, J= 8.3/1.9 Hz), 8.07 (dd, lH,y= 8.5/1.9 
Hz)' 8.17 (d, lH,y= 1.7 Hz), 8.26 (d, lH,^ 1.7 Hz). 

e) Methyl 2-(5,6,7,8-tetrahydro-5,5,8,8,-tetramethyl-2-naphthyl)-5-benzo(b)furan carboxylate 

[0057J A solution of 4.7 g (10.23 mmol) of the derivative obtained in example Id, in 40 ml anhydrous THF, 
is treated with 3.1 g (1 1.7 mmol) triphenylphosphine and heated at 80°C for 4 hours. After cooling to room 
temperature, 1.76 ml (11.7 mmol) l,8-diazabicyclo[5.4.0]undec-7-ene (DBU) is added dropwise. This is 
stirred for one hour at 35°C, acidified to pH 1 (2N HCI), then extracted by ethyl ether. After extraction by 
ethyl ether, the usual treatment of the organic phase and evaporation, the product is purified on silica gel in a 
60 40 hexane/dichloromethane mixture, to yield after evaporation 2.5 g (67%) of the expected derivative in 
the form of a white solid. *H NMR (CDC1 3 ) d 1.31 (s, 6H), 1.37 (s,6H), 1.72 (s, 4H), 3.94 (s, 3H), 7.01 (s, 
1H), 7.39 (d, 1H, J = 8.3 Hz), 7.54 (d, 1H, J = 8.7 Hz), 7.60 (dd, 1H, J = 8.3/1.8 Hz), 7.81 (d, 1H, J = 1.8 
Hz)' 8.00 (dd, 1H, J = 8.6 /1. 7 Hz), 8.29 (d, 1H,J= 1.3 Hz). 

Example 2: 2-(5,6,7,8-tetrahydro-5,5,8,8,-tetramethyl-2-naphthyl)-5-benzo(b)furan carboxylic acid 

[00581 2.5 g (6.9 mmol) of the compound obtained in example 1 is placed in 160 ml methanol and treated 
with 13.8 ml of 5N sodium (69 mmol). The reaction medium is heated under reflux for 2 hours. After 
cooling, evaporation of the methanol, and acidification, the obtained residue is extracted with ethyl ether. The 
organic' phase is then washed with water, dried, and evaporated, to yield 2.4 g (100%) of the expected 
derivative in the form of a white solid melting at 273°C. J H NMR (DMSO d 6 ) d 1.27 (s, 6H), 1.33 (s, 6H), 
1 67 (s, 4H), 7.46 (d, 1H, J=8.3Hz), 7.53 (s, 1H), 7.67 (dd, 1H, J- 8.3/1.3 Hz), 7.73 (d, 1H, J= 8.6 Hz), 
7.86 (d, 1H, J= 1.5 Hz), 7.93 (dd, 1H, J= 8.6/1.6 Hz), 8.27 (d, 1H, J= 1.2 Hz), 12.93 (s, 1H). 

Example 3: Methyl 2-(5,6,7,8-tetrahydro-5,5,8,8,-tetramethyl-2-naphthyl)-5-benzo(b)thiophene 
carboxylate 

3a) Methyl 3-methyl-4-(5,6,7,8-tetrahydro-5,5,8,8,-tetramethyl-2-naphthoylthio)-benzoate 

[00591 21.9 ml (1 10 mmol) dicyclohexylamine is added dropwise to a solution containing 23.2 g (100 mmol) 
5,6,7,8-tetrahydro-5,5,8,8,-tetramethyl-2-naphthalene carboxylic acid in 100 ml dichlorom ethane. The 
reaction medium is stirred for 30 min at room temperature, then the dichloromethane is evaporated and the 
residue taken up in 200 ml ethyl ether. The precipitate is dried. Then 6.8 g (1 6.5 mmol) of this salt is added to 
20 ml dichloromethane, and 1.9 ml (26.3 mmol) thionyl chloride is added dropwise. The reaction medium is 
stirred at room temperature for 15 hours. After filtration of the dicyclohexylamine hydrochloride, the reaction 
medium is evaporated, then the obtained acid chloride is taken up in 30 ml anhydrous THF. Next a cold 
solution comprised of 3 g (16.5 mmol) methyl 3 -methyl-4-mercapto benzoate in 2.52 ml (18.1 mmol) 
triethylamine is added dropwise to 10 ml dry THF. The reaction medium is stirred for one hour at room 
temperature, then water is added and the product extracted with ethyl ether. After the usual treatment of the 
organic phase and purification on silica gel in a 50:50 hexane/dichloromethane eluent, 5.77 g (88%) of the 
expected product is isolated, in the form of a white solid. J H NMR (CDC1 3 ) d 1.31/1.33 (d, 12H), 1.72 (s, 
4H), 3.94 (s, 3H), 7.43 (d, 1H, J = 8.3 Hz), 7.57 (d, 1H, J = 8.0 Hz), 7.81 (dd, 1H, J = 8.3/2.0 Hz), 7.90 (dd, 
lH,y= 8.0/2.0 Hz), 7.97 (d, 1H, J= 1 .9 Hz), 8.02 (d, 1H, J=2.0Hz). 

3b) Methyl 3-bromomethyl-4-(5,6,7,8-tetrahydro-5,5,8,8,-tetramethyl-2-naphthoylthio)-benzoate 

[0060] 5.77 g (14.5 mmol) of the derivative obtained in example 3a is dissolved in 70 ml carbon 
tetrachloride, 2.72 g (15.3 mmol) N-bromosuccinimide is added, and the reaction medium is heated under 
reflux for 6 hours. After cooling and adding water, the product is extracted with dichloromethane and the 
organic phase is treated conventionally. After silica gel chromatography in a 90: 1 0 mixture of hexane/ethyl 
acetate 5 g (72%) of the expected product is isolated in the form of a white solid. H NMR (CDC1 3 ) d 1.31 
/l 3 3(d 12H), 1.72 (s, 4H), 3.95 (s, 3H), 4.62 (s, 2H), 7.44 (d, 1H, J= 8.3 Hz), 7.63 (d, 1H, J = 8.1 Hz), 7.82 
(dd, 1H, J= 8.3/1.9 Hz), 7.98 (d, 1H, J= 1.9 Hz), 8.03 (dd, 1H, J=8.1/1.8 Hz), 8.24 (d, 1H, J= 1.6 Hz). 

3c) Methyl 2-(5,6,7,8-tetrahydro-5,5,8,8,-tetramethyl-2-naphthyl)-5-benzo(b)thiophene carboxylate 

[00611 A solution of 5 g (10.5 mmol) of the compound obtained in example 3b in 50 ml anhydrous THF is 
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treated with 3.2g (12.1 mmol) triphenylphosphine and heated under reflux for 5 hours. After cooling to room 
temperature 1.8 ml (12.1 mmol) DBU is added dropwise, this is stirred for an hour at 35°C, acidified to pH 1 
(2N HC1) then extracted with ethyl ether. After the usual treatment of the organic phase and purification on 
silica gel in a 60:40 hexane/dichloromethane eluent, 2.65 g (66%) of the expected derivative is obtained after 
evaporation, in the form of a white solid. l HNMR(CDCl 3 )d 1.31 (s, 6H), 1.35 (s, 6H), 1.72 (s, 4H),3.96(s, 
3H) 7 37 (d, IH, J= 8.2 Hz), 7.47 (dd, IH, J = 8.2/1.9 Hz), 7.54 (s, IH), 7.63 (d, IH, J = 1.8 Hz), 7.84 (d, 
IH, J =8.5 Hz), 7.95 (dd, IH, J — 8.5/1.5 Hz), 8.46 (d, IH, J = 0.9Hz). 

Example 4: 2-(5,6,7,8-tetrahydro-5,5,8,8,-tetramethyl-2-naphthyl)-5-benzo(b)thiophene carboxylic 
acid 

[0062] The compound obtained in example 3 (2.65 g; 7.0 mmol), in solution in 150 ml methanol, is treated 
with 14 ml (70 mmol) of 5N sodium. The mixture is heated under reflux for 2 hours. After cooling, 
evaporating the methanol, and acidification, the product is extracted with ethyl ether. After treating the 
oreanic phase 2 36 g (92%) of the expected product is collected in the form of a white solid product which 
melts at 244°C. >H NMR (DM SO d 6 ) d 1.26 (s, 6H), 1.32 (s, 6H), 1.57 (s, 4H), 7.42 (d, lH,./ = 8.3 Hz) 7.50 
(d, IH, J = 8.3 Hz), 7.70 (s, IH), 7.90 (d, IH, J = 8.4 Hz), 7.98 (s, IH), 8.07 (d, IH, J = 8.4 Hz), 8.46 (s, 
IH), 13.03 (s, IH). 

Example 5: Methyl 2-(l,2^,4,4a,9b-hexahydro-l,4a,9b-trimethyl-l,4-methano-dibenzofuran-8-yl)- 
benzo(b)thiophene-5-carboxylate 

5a) Methyl 3-methyl-4-(l,2,3,4,4a,9b-hexahydro-l,4a,9b-trimethyH,4-methano-dibenzofuran-8- 
carbonylthio)-benzoate 

[00631 8 5 g (18 7 mmol) of the dicyclohexylamine salt of -l,2,3,4,4a,9b-hexahydro-l,4a,9b-trimethyl-l,4- 
methano-dibenzofuran-8-carboxylic acid are converted into acid chloride as described in the preparation of 
example 3a and added to 40 ml THF to create a solution. Then this solution is added dropwise to a second 
solution consisting of 3.42 g (18.7 mmol) 2-methyl-4-methoxycarbonyl-thiophenol and 2.87 ml (20.6 mmol) 
triethylamine in 12 ml THF. This is left to stir at room temperature for 1 hr, then water is added, and 
extraction is performed with ethyl ether. After the usual treatment of the organic phase, and chromatography 
in a 50 50 mixture of dichloromethane/hexane, 6.6 g (81%) of the expected derivative is isolated m the form 
of a white solid. l U NMR (CDC1 3 ) d 0.86 at 1.68 (m, 6H), 1.21 (s, 3H), 1.27 (s, 3H), 1.39 (s, 3H) 2.28 (d, 
IH J = 4 1 Hz), 2.45 (s, 3H), 3.93 (s, 3H), 6.80 (d, IH, J = 8.1 Hz), 7.57 (d, IH, J = 8.1 Hz), 7.66 (d, IH, J= 
1.9 Hz), 7.90 (dd, IH, J= 8.0/1.4 Hz), 7.95 (dd, IH, J= 8.5/2.0 Hz), 8.01 (d, IH, J = 2.0 Hz). 

5b) Methyl 3-bromomethy l-4-(l ,2,3,4,4a,9b-hexahydro-l,4a,9b-trimethyl-l,4-methano-dibenzofuran-8- 
carbonylthio)-benzoate 

[0064] The derivative obtained in example 5a (5.84 g; 13.9 mmol), placed in 180 ml carbon tetrachloride, is 
treated with 2 5 g (14.75 mmol) N-bromosuccinimide. The reaction medium is heated at 70°C for 24 hours to 
result after the same treatment as in example Id, in 2.2 g (32%) of the expected derivative in the form of a 
white solid. 'H NMR (CDC1 3 ) d 0.86 at 1.68 (m, 6H), 1.21 (s, 3H), 1.27 (s, 3H), 1.40 (s, 3H), 2 28 (d IH, J 
= 4 0 Hz) 3.95 (s, 3H), 4.64 (s, 2H), 6.81 (d, IH, J= 8.5 Hz), 7.63 (d, IH, J- 8.1 Hz), 7.66 (d, IH, J= 1.9 
Hz), 7.97 (dd, 1H,J= 8.5/1.9 Hz), 8.02 (dd, IH, J = 8.1/1 .8 Hz), 8.23 (d, 1H,^ = 1.6 Hz). 

5c) Methyl 2-(l,2,3,4,4a,9b-hexahydro-l,4a,9b-trimethyH,4-methano-dibenzofuran-8-yl)- 
benzo(b)thiophene-5-carboxylate 

[00651 The compound obtained in example 5b (2.2 g, 4.27 mmol), in solution in 20 ml THF, is treated with 
1 3 g (4 9 mmol) triphenylphosphine, then with 0.73 ml (4.9 mmol) DBU, under the conditions described in 
example 1. After the same treatment, followed by chromatography in a 40:60 mixture ;^J^oromctoie/ 
hexane 0 64 e (36 %) of the expected derivative is isolated in the form of a white solid. H NMR (CUtl 3 ) a 
0 85 at 1 68 (m, 6H), 1.24 (s, 3H), 1 .30 (s, 3H), 1.39 (s, 3H), 2.26 (d, IH, J- 4.1 Hz), 3.96 (s, 3H), 6.79 (d 
IH J= 8 3 Hz), 7.32 (d, IH, J = 1 .7 Hz), 7.44 (s, IH), 7.50 (dd, 1 H, J - 8.3/1 .8 Hz), 7.82 (d, IH, .7=8.4 
Hz), 7.93 (dd, IH, J = 8.5/1.4 Hz), 8.43 (d, IH, J = 1 .7 Hz). 
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Example 6: 2-(l,2,3,4,4a,9b-hexahydro-l,4a,9b-trimethyl-l,4-methano-dibenzofuran-8-yl)- 
benzo(b)thiophene-5-carboxylic acid 

[00661 The compound obtained in example 5 (0.64 g; 1.53 mmol) is placed in 35 ml methanol and 100 ml 
THF then 7 6 ml of 2N sodium are added. This is heated at 40°C for 2 hours. After the same treatment for 
isolating the compound as in example 1, followed by saponification and extraction with hexane,^ 0^5 4 g 
(87%) of the expected derivative is obtained in the form of a solid white product melting at 256 C H NMR 
(DMSO d.) d 0.83 to 0.92 (m, 2H), 1.05 to 1.15 (m, 2H), 1.22 (s, 3H), 1.28 (s, 3H), 1.35 (s 3H), 1.53 (m 
2H) 1 72 (d IH y= 10.2 Hz), 2.20 (d, IH, J = 3.2 Hz), 6.83 (d, IH, J = 8.9 Hz), 7.52 to 7.54 (d + s, 2H), 
7.84 to 7.88 (d + s, 2H), 8.04 (d, IH, J = 8.4 Hz), 8.39 (s, IH), 12.98 (s, IH). 

Example 7: 2-(5,6,7,8-tetrahydro-5,5,8,8,-tetramethyl-3-methoxy-2-naphthyl)-5-benzo(b)furan 
carboxylic acid 

7a) 2-methoxy-3-acetyl-5,6,7,8 tetrahydro-5,5,8,8,-tetramethyl-naphthyl naphthalene 

100671 40 g (162 3 mmol) of 2-hydroxy-3-acetyl-5,6,7,8-tetrahydro-5,5,8,8,-tetramethyl-naphthyl 
naphthalene are dissolved in 250 ml DMF and are then cooled to 0°C. Then 5.12 g (170.5 mmol) sodium 
hydride is slowly added, followed by 24.2 ml (170.5 mmol) methyl iodine added dropwise. The reaction 
medium is left to stir overnight at room temperature, then poured into ice water. Extraction is done with ethy 
ether, then, after conventional treatment followed by chromatography in a 40:60 mixture of dichloromethane/ 
hexane 36 0 g (85%) of a crystallized off-white powder is isolated. ] H NMR (CDC1 3 ) d 1.27 (s, 6H), 1.30 (s, 
6H), 1.68 (s, 4H), 2.59 (s, 3H), 3.89 (s, 3H), 6.85 (s, IH), 7.73 (s, IH). 

7b) 2-Methoxy-5,6,7,8-tetrahydro-5,5,8,8, tetramethyl naphthalene-3-carboxylic acid 

[00681 To a solution of 440 ml 5N sodium, cooled to 0°C, is added 91 g (570 mmol) bromine, then a solution 
of 35 9 g (138 mmol) of the compound obtained in example 7a in 275 ml dioxane. The reaction medium is 
stirred at room temperature for 4 hours, then neutralized with 5N HC1 and extracted with ethyl ether. The 
organic phase is washed with water, with sodium thiosulfate, rinsed to a neutral pH, dried, filtered and the 
solvents evaporated. Purification is on silica gel with a 40:60 ethyl ether/hexane eluent. 27.7 g (77 /o) of the 
expected derivative is obtained, in the form of a pinkish white solid. l H NMR (CDC1 3 ) d 1-28 (s, 6H), 1.31 (s, 
6H), 1.69 (s, 4H), 4.06 (s, 3H), 6.93 (s, IH), 8.12 (s, IH). 

7c) Methyl 2-(5,6,7,8-tetrahydro-5,5,8,8,-tetramethyl-3-methoxy-2-naphthyl)-5-benzo(b)furan 
carboxylate 

[0069] 5 25 g (20 mmol) of the acid obtained in example 7b is converted into acid chloride, as described in 
example lc and dissolved in 90 ml toluene. This solution is then added dropwise to a solution containing 
10 65 e (21 mmol) 2-hydroxy-4-methoxycarbonyl-benzyltriphenyl phosphonium bromide (obtained 
according to the method described in patent EP 732 328) and 7.6 ml (54.4 mmol) triethylamine in 150 ml 
toluene The reaction medium is heated under reflux for 15 minutes. This is cooled, taken up m ethyl ether 
acidified with 2N HC1 and extracted with ethyl ether. After conventional treatment of the organic phase and 
purification on silica gel in a 60:40 dichloromethane/hexane eluent, 2 .9 5 g (3 8%) °^^f\^^ U ^ 
obtained. 'H NMR (CDC1 3 ) d 1.33 (s, 6H), 1.36 (s, 6H), 1.72 (s, 4H), 3.94 (s 3H) ^98 (s 3H) 6.91 (s, IH), 
7.32 (s, 1H),7.54 (d, IH, J = 8.6 Hz), 7.96 (s, IH), 7.99 (dd, IH, J = 8.6/1 .8 Hz), 8.30 (d, lH,y= 1.2 Hz). 

Example 8: 2-(5,6,7,8-tetrahydro-5,5,8,8,-tetramethyl-3-methoxy-2-naphthyI)-5-benzo(b)furan 
carboxylic acid 

100701 2 9 g (7 39 mmol) of the compound obtained in example 7, in solution in 160 ml methanol, is treated 
with 15 ml of 5N sodium under the conditions described for the synthesis in example 2. After the same 
treatment, followed by a recrystallization in a 30:70 mixture of ethyl ether^exane ,2.43 g (8 7 /o) of a w hite 
solid which melts at 280»C is isolated. l H NMR (CDC1 3 ) d 1 .33 (s, 6H), 1 .36 (s 6H) 1 .72 (s 4H) 3.99 _(s 
3H),6.91 (s, 1H),7.32 (s, IH), 7.54 (d, 1H,J=8.6 Hz), 7.95 (s, IH), 8.01 (dd, IH, J = 8.6/1 .7 Hz), 8.32 (d, 
1H,V= 1.3 Hz). 
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Example 9: Methyl 2-(5,6,7,8-tetrahydro-5,5,8,8,-tetramethyl-3-n- P ropyloxy-2-naphthyl)-5- 
benzo(b)furan carboxylate 

9a)2-n-propylo X y-3-acetyl-5,6,7,8-tetrahydro-5,5,8,8,-tetramethyl-naphthyl naphthalene 

I0071] A solution of 35.6 g (0.14 mol) 2-hydroxy-3-acetyl-5,6 ,7,8-tetrahydro-5 4 5 ' 8 ' 8 '- tett ^ e *y\-™P| , *y' 
naphthalene in 300 ml DMF, is treated with 4.5 g sodium hydride, then with 18.7 g n-propyl bromide under 
the conditions described in example 7a. After the same processing, and silica gel chromatography m an 
eluent of 5:95 ethyl ether/hexane, 27.3 g (65 %) of the expected der.vatwe is isolated ir .Reform of a white 
solid. 'H NMR (CDC1 3 ) d 1.08 (t, 3H), 1.27 (s, 6H), 1.29 (s, 6H), 1.67 (s, 4H), 1.87 (m, 2H), 2.62 (s, 3H), 4.01 
(t, 2H), 6.83 (s, 1H), 7.75 (s, 1H). 

9b) 2-n-propyloxy-5,6,7,8-tetrahydro-5,S,8,8,-tetramethyl naphthalene-3-carboxylic acid 

100721 A solution of 27.3 g of the compound obtained in example 9a in 190 ml dioxane is treated with a 
soiution of soaium hypobromite composed of 300 ml of 5N sodium, placed at 0°C, and 62.4 g bromine, under 
he condhions described in example 7b. After the same treatment 24. 1 g ; (88%) of *e expected compound is 
isolated in the form of a white solid. 'H NMR (CDC1 3 ) d 1 . 10 (t, 3H), 1 .28 (s, 6H), 1 .30 (s, 6H), 1 .69 (s, 4H), 
1.94 (m,2H), 4.20 (t, 2H), 6.91 (s, lH),8.12(s, 1H), 11.06 (br s, 1H). 

9c) Methyl 2-(5,6,7,8-tetrahydro-5,5,8,8,-tetramethyl-3-n- P ropyloxy-2-naphthyl)-5-benzo(b)furan 
carboxylate 

100731 5 8 g (20 mmol) of the acid obtained in example 9b is converted into acid chloride as described in 
example' lc, then treated with 10.65 g (21 mmol) of 2-hydrox y -5-methox y carbonyl-benz y ltriphenyl 
phosphonium bromide and 7.6 ml (54.4 mmol) triethylamine under the conditions described m example 5 
(type B synthesis). After the same treatment, followed by silica gel chromatography in a 40,60 
oTchLromethane/hexane eluent, 3.1 g (37 %) of a white solid are obtained >H NMR CDCW d 1.15 (t, 3H , 
1 32 (s 6H), 1.36 (s, 6H), 1.71 (s, 4H), 1.97 (m, 2H), 3.94 (s, 3H), 4.09 (t, 2H), 6.89 (s, 1H), 7.36 (s, 1H), 
7^54 (d, 1H, J = 8.6 Hz), 7.96 (s, 1H), 7.99 (dd, 1H, J = 8.6/1.6 Hz), 8.32 (d, 1H, J = 1.4 Hz). 

Example 10: 2-(5,6,7,8-tetrahydro-5,5,8,8,-tetramethyl-3-n-propyloxy-2-naphthyl)-5-benzo(b)furan 
carboxylic acid 

100741 A solution of 3.05 g (7.25 mmol) of the compound obtained in example 9, in 160 ml methanol is 
treated with 14.5 ml of 5N sodium under the conditions described in the synthesis in example 2 After the 
same treatment, followed by recrystallization in a 30:70 mixture of ethyl ether/hexane^ 2.7 g (92 /o) of a white 
solid which melts at 256°C is isolated. 'H NMR (CDCI3) d 1.15 (t, 3 H), 1^32 (s 6H) 1 -36 (s 6H) 1 .72 ( s 
4H), 1.98 (m, 2H), 4.10 (t, 2H), 6.89 (s, 1H), 7.35 (s, 1H), 7.54 (d, 1H, J= 8.6 Hz), 7.96 (s, 1H), 8.01 (dd, 1H,V 
= 8.6/1.7 Hz), 8.32 (d, 1H, J = 1.2 Hz). 

Example 11: Methyl 2-(5,6,7,8-tetrahydro-5,5,8,8,-tetramethyl-3-n-heptyloxy-2-naphthyl)-5- 
benzo(b)furan carboxylate 

11a) 2-n-Heptyloxy-3-acetyl-5,6,7,8-tetrahydro-5,5,8,8,-tetramethyl naphthalene 

[00751 A solution of 40 g (0.16 mol) 2-hydroxy-3-acet y l-5,6,7,8-tetrahydro-5,5,8,8,-tetramemyl-naphthyl 
naphthalene in 350 ml DMF is treated with 5.1 g sodium hydride then with 26.8 ml n-heptyl bromide under 
the conditions described in example 7a. After the same treatment, followed by silica gel chromatography in a 
40:60 dichloromethane/hexane eluent, 42.9 g (77%) of the expected derivative is obtained in the form of a 
yellow oil "H NMR (CDC1 3 ) d 0.82 to 0.92 (m, 5H), 1.27 (s, 6H), 1.29 (s, 6H), 1.30 to 1.51 (m, 6H), 1.67 (s, 
4H), 1.84 (m, 2H), 2.62 (s, 3H), 4.03 (t, 2H), 6.82 (s, 1H), 7.75 (s, 1H). 

lib) 2-n-heptyloxy-5,6,7,8-tetrahydro-S,5,8,8,-tetramethyl naphthalene-3-carboxylic acid 

[00761 A solution of 42.7 g of the compound obtained in example 1 la, in 250 ml dioxane is treated with a 
olution of sodium hypobromite composed of 397 ml 5N sodium cooled to 0°C, and 8 18 g J bromine under the 
conditions described in example 7b. After the same treatment, followed b> ^sihca gel. ^W^^ 9 g 
(93 %) of the expected derivative is isolated in the form of a white .solid H NMR (CDCb) d 0.9C »(t, 3H) 
1 28 (s, 6H), 1.30 (s,6H), 1.30 to 1.49 (m, 8H), 1.69 (s, 4H), 1.91 (m, 2H), 4.22 (t, 2H), 6.91 (s, 1H), 8.12 (s, 
1H). 
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lie) Methyl 2-(5,6,7,8-tetr a hydro-5,5,8,8,-tetram e thyl-3-n-heptyloxy-2-naphthyl)-5-benzoCb)furan 
car boxy late 

100771 6 9 g (20 mmol) of the acid obtained in example lib is converted into acid chloride, as described in 
example lc, then treated with 10.65 g (21 mmol) of 2-h y droxy-5-methoxvcarbonyl-benz y l- 
triphenylphosphonium bromide and 7.6 ml (54.4 mmol) triethylamine under the conditions described m 
ex P ample7 C After the same treatment, followed by silica gel J^™^^ » a 3 J5! 
dichloromethane/heptane eluent, 3.8 g (40%) of a white solid product are obtained HJ NMR(CDC« * 0.92 
(t 3H) 1 32 (s 6H) 1.36 (s, 6H), 1.25 to 1.59 (m, 8H), 1.71 (s, 4H), 1.96 (m, 2H), 3.94 (s, 3H) A 1 1 1 (t, 2H) 
6 88(s:iH),735(s; lH),7.54(d, 1H, J = 8.6 Hz), 7.96 (s, 1H), 7.99 (dd, 1H, ./ = 8.6/1 .7 Hz), 8.31 (d, 1H, J 
= 1.2 Hz). 

Example 12: 2-(5,6,7,8-tetrahydro-5,5,8,8,-tetrametliyl-3-n-heptyloxy-2-naphthyl)-5-benzo(b)furan 
carboxylic acid 

100781 A solution of 3.7 g (7.8 mmol) of the compound obtained in example 11, in 160 ml methanol, is 
treated with 15.7 ml of 5N sodium under the conditions described for the synthesis in example 2. After the 
same treatment, followed by recrystallization in a mixture of ethyl et her/hexane 3 . 5 g <?* %) of a white solid 
product which melts at 200°C is obtained. 'H NMR (CDC!,) d 0.93 (t 3H) U3 (s 6H) F37 (s 6H£ 1 .34 to 
1 61 (m 8H) 1.72 (s, 4H), 1.96 (m, 2H), 4.12 (t, 2H), 6.89 (s, 1H), 7.38 (s, 1H), 7.59 (d, 1H, J - 8.6 Hz), 7.97 
(s, lH),'8.08(dd, lH,y= 8.6/1.7 Hz), 8.41 (d, lH,y= 1.3 Hz). 

Example 13: 2-(5,6,7,8-tetrahydro-5,5,8,8-tetramethyl-2-naphthyl)-5-indolecarboxylic acid 

13a) Methyl 3-methyl-4-(5,6,7,8 tetrahydro-5,5,8,8-tetramethyl-2-naphthylcarbonyl amino)-benzoate 

100791 5 6 7 8-tetrahydro-5,5,8,8-tetramethyl-2-naphthalene carboxylic acid (37.7 g; 162.6 mmol) is 
converted into acid chloride as indicated in example 3a. After the same treatment, this acid chloride is added 
to a solution cooled to 0°C containing 25 g (157.3 mmol) methyl 3-methyl-S-hydroxybenzoate and 16.2 ml 
triethylamine in 500 ml THR. The reaction medium is stirred for 16 hours at room temperature and treated as 
indicated in example lc, to yield 55.12 g (86%) of the expected derivative in die .form of a white sohd which 
melts at 177-178°C. 'H NMR (CDClj) d 1.31 (s, 6H), 1.34 (s, 6H); 1.72 (s, 4H), 2.38(s, 3H), 3 90(s, 3H), 7.42 
(d, J = 8, 1H); 7.53 (dd, J = 8/2 Hz, 1H), 7.81 (br, NH), 7.89-7.96 (m, 3H); 8,32 (d, J = 8Hz, 1H). 

13b) Methyl 3-methyl-4-[N-tert-butoxycarbonyl-(5,6,7,8-tetrahydro-5,5,8,8-tetramethyl-2- 
naphthamido)]-benzoate 

[00801 The amide obtained in example 13a (48 g, 126.5 mmol) is dissolved in 200 ml DMF then is treated 
with 7.6 g sodium hydride (at 80%) introduced in small quantities. After the release of hydrogen ceases 5 5 2 
E (2 eq) di-tert-butyl dicarbonate in solution in 50ml DMF is added dropwise. The reaction medium is left to 
stir for 16 hours at room temperature. The reaction is poured into water, extracted with ether, washed, and 
rinsed to yield 59 g (97%) of the expected derivative in the form of a pink oil. 

>H NMR (CDC1 3 ) 1:1.22 (s, 9H), 1.28 (s, 12H), 1.70 (s, 4H); 2.35 (s, 3H), 3.91 (s, 3H), 7.25 (d, 2Hz, 1H), 7.36 
(d, 8Hz, 1H); 7.47 (dd, 8/2 Hz, 1H); 7.65 (d, 2Hz, 1H), 7,92 (dd, 8/2 Hz, 1H), 7.98 (s, 1H). 

13c) Methyl 3-bromomethyl-4-[N-tert-butoxycarbonyl-(5,6,7,8-tetrahydro-5,5,8,8-tetramethyl-2- 
naphthamido)]-benzoate 

100811 The derivative obtained in example 13b (24.5 g, 51 mmol) is placed in carbon tetrachloride is treated 
with 9 g (50 6 mmol) N-bromosuccinimide, 54 g (51 mmol) sodium carbonate, and 0.37 g (1.5 mmol) 
benzoyl peroxide. The reaction is exposed to a 1000W lamp for 30 min. After evaporation, the residue is 
chromatographed on silica gel and eluted in a 20:80 mixture of CH 2 Cl 2 /heptane, yielding 10.5 g (36%) of an 

■HZl h R( U CDct) UC 8-1.24(s,9H) ; 1.30(s,6H); 1 .32(s,6H); 1.71 (s, 4H) 3.94 (s , ,3H) ,4.49 (s 2H) ; 7 33 (d, J 
= 8Hz, 1H); 7.40 (d, J = 8Hz), 1H); 7.53 (dd, J = 8/2 Hz, 1H); 7.78 (s, 1H); 8.09 (dd, J = 2/8, 1H); 8.20 (s, 
1H). 
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13d) Methyl 1-tert-butyloxycarbonyM^ 
indolecarboxylate 

[0082] The bromomethyl derivative obtained in example 13c (9 g, 16.1 mmol) is dissolved in ^^™J™ 
(100ml) 5 g (19.3 mmol) triphenylphosphine is added to this solution. The reaction is heated under reflux for 
4 hours. Then 2.94 g (19.3 mmol) diazabicycloundecene is added at room temperature and left to stir for one 

poured into water, extracted with dichloromethane, washed, dried, and evaporated. 
This residue is chromatographed on silica gel in an eluent of 60:40 CH 2 Cl 2 /heptane, to yield 4.8 g (65 /o) of the 
expected residue in the form of a white solid which melts at 125-130°C .min^ 1-M/XH7 

«H NMR(CDC1 3 ) 8:1.26 (s, 9H), 1.31 (s, 12H); 1.72 (s, 4H); 3.95 (s, 3H); 6.59 (s 1H); 7T3 (dd, J - 1.5/8 Hz, 
1H); 7.3 (m, 2H), 8.01 (dd, J = 1.7/9 Hz, 1H), 8.23 (d, J = 1 1 Hz, 1H); 8.28 (d, 1.7 Hz, 1H). 

1 3e) 2-(5,6,7,8-tetrahydro-5,5,8,8-tetramethyl-2-naphthyl)-5-indolecarboxylic acid 

10083] A solution of 1.85 g (4 mmol) methyl ester is treated with 1.6 g (40 mmol) sodium in 25 ml medianoL 
The Reaction medium is heated for 13 hours under reflux then left for 15 hours at room .temperature ^After 
evaporation of the methanol, the residue is taken up in water then acidified. Next is ex traction ethyl 
ether, washing with water, drying, and evaporating, to obtain, after trituration in heptane, 1.34 g (96 /o) ot a 
white powder which melts at 265°C. i U v7a^ t- 

»H NMR (CDCU) 6: 1.27 (s, 6H); 1.34 (s, 6H); 1.67 (s, 4H); 7.0 (s, 1H); 7 4 (d, ' = ™%) U \1*5 d > J ~ 
8Hz, 1H); 7.62 (dd, J= 15./8.2Hz, 1H); 7.73 (dd, J = 1.5/8.5Hz, 1H); 7.82 (s, 1H); 8.2(s, 1H); 11.82 (s, 

1H)' 

B. FORMULATION EXAMPLES 



1) ORAL ADMINISTRATION 



[00841 

(a) The following composition is prepared in the form of a tablet of 0.8 a 



Compound from example 1 0.005 g 

Pregelatinized starch 0.265 g 

Microcrystalline cellulose 0.300 g 

Lactose 0.200 g 

Magnesium stearate 0.030 g 



For the treatment of acne, 1 to 3 tablets per day are administered to an adult for 3 to 
depending on the severity of the case. 

(b) A drinkable suspension is prepared for packaging in 5 ml ampoules 

Compound from example 2 
Glycerin 
Sorbitol 70% 
Sodium saccharin 
Methyl parahydroxybenzoate 
Flavoring q.s. 
Purified water q.s. ad 

For the treatment of acne, 1 ampoule per day is administered to an adult for 3 months, depending 
the severity of the case. 

(c) The following formulation is prepared for packaging in gelatin capsules: 



0.050 g 
0.500 g 
0.500 g 
0.010 g 
0.040 g 

5 ml 



Compound from example 3 



0.025 g 
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(continued) 

Cornstarch 0.060 g 

Lactose q.s. ad 0.300 g 

The capsules used are comprised of gelatin, titanium oxide, and a preservative. 

[0085J In the treatment of psoriasis, 1 capsule per day is administered to an adult for 30 days. 

2) TOPICAL ADMINISTRATION 

[0086] 

(a) The following nonionic water-in-oil cream is prepared: 

Compound from example 4 , ao'inn ? 

Mixture of alcohols of emulsifying lanolin, wax and refined oils, sold under 39.900 g 
the trade name "Anhydrous eucerin" by BDF 

Methyl parahydroxybenzoate o75 | 

Propyl parahydroxybenzoate • | 

Sterile demineralized water q.s. ad LXJXJ - & 

This cream is applied to psoriatic skin once or twice daily for 30 days. 

(b) A gel is prepared by creating the following formulation: 

Compound from example 5 4 000 e 

Erythromycin base " | 

Butylhydroxytoluene Vnnn Z 

Hydroxypropylcellulose, sold under the name "KLUCEL HF" by Hercules 2.000 g 

Ethanol (95°) q.s. ad 100.000 g 

This gel is applied to skin affected with dermatosis or to acneic skin once to three times daily for 6 
to 12 weeks depending on the severity of the case. 

(c) An antiseborrheic lotion is prepared by mixing together the following ingredients: 

Compound from example 6 0.030 g 

Propylene glycol 5.000 g 

Buty lhy droxytoluene 0 . 1 00 g 

Ethanol (95°) q.s. ad 100.000 g 

This lotion is applied twice a day to the seborrheic scalp and significant improvement is observed 
within a period of 2 to 6 weeks. 

(d) A cosmetic composition to counter the harmful effects of the sun is prepared by mixing together the 
following ingredients: 

Compound from example 7 1 .000 g 

Benzylidene camphor 4.000 g 

Fatty acid triglycerides 3 1 .000 g 

Glycerol monostearate 6.000 g 

Stearic acid 2.000 g 

Cetyl alcohol 1-200 g 
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(continued) 

Lanolin 4.000 g 

Preservatives 0.300 g 

Propylene glycol 2.000 g 

Triethanolamine 0.500 g 

Fragrance 0.400 g 

Demineralized water q.s. ad 100.000 g 

This composition is applied daily and combats photo-induced aging. 

(e) The following nonionic oil-in-water cream is prepared: 

Compound from example B 0.500 g 

Vitamin D3 0° 20 S 

Cetyl alcohol 4.000 g 

Glycerol monostearate 2.500 g 

PEG 50 stearate 2.500 g 

Shea butter 9.200 g 

Propylene glycol 2.000 g 

Methyl parahydroxybenzoate 0.075 g 

Propyl parahydroxybenzoate 0.075 g 
Sterile demineralized water q.s. ad 100.000 g 

This cream is applied to psoriatic skin once or twice daily for 30 days. 

(f) A topical gel is prepared by mixing together the following ingredients: 

Compound from example 9 J?*nnn § 

Carboxyvlny 1 polymer sold under the trade name "Carbopol 94 1 " by Goodrich 0.500 g 

Triethanolamine as a 20% aqueous solution by weight 3.800 g 

„, «. 9.300 g 

Water , 

Propylene glycol q.s. ad 100 000 « 

This gel is applied in the treatment of acne 1 to 3 times a day for 6 to 12 weeks depending on the 
severity of the case. 

(g) A lotion for combating hair loss and for hair regrowth is prepared by mixing together the following 
ingredients: 

Compound from example 10 0 05 § 

Compound sold under the trade name "Minoxidil" 1 .00 g 

Propylene glycol 20 00 S 

Ethanol 34.92 g 

Polyethylene glycol (molecular weight = 400) 40.00 g 

Butylhydroxyanisole 00 1 § 

Butylhydroxytoluene 0 02 S 

Water q.s. ad 100.00 g 

This lotion is applied twice a day for 3 months to a scalp which has suffered significant hair loss. 
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(h) An anti-acne cream is prepared by mixing together the following ingredients: 

J ^ . 10 0.050 g 

Compound from example 12 0 010 g 

Sreof stearates of glycerol and of polyethylene glycol (75 mol), sold under the 

name "Gelot 64" by GATTEFOSSE i^.uuu g 

Palm kernel oil polyoxyethylated with 6 mol ethylene oxide, sold under the name 

"Labrafil M2130 CS" by GATTEFOSSE ^JJJJJJ « 

Perhy dro squalene " g 

Preservatives 8 000 a 

Polyethylene glycol (molecular weight = 400) • | 

Disodium salt of ethy lene diamine tetraacetic acid ^ 00 000 g 

Purified water, q.s. ad 

This cream is applied to skin affected with dermatosis or acneic skin once to three times daily for 6 
to 12 weeks. 

(i) An oil-in-water cream is prepared by creating the following formulation: 

Compound from example 13 0*050 e 

Betamethasone 17-valerate 3 000 g 

S-carboxymethylcysteine . u 

Polyoxyethylene stearate (40 mol ethylene oxide) sold under the name Myrj 52 by 

ATLAS ^ 
Polyoxyethylene sorbitan monolaurate, polyoxyethylated with 20 mol ethylene oxide, 

sold under the name "Tween 20" by ATLAS 1.800 g 
Mixture of glycerol mono and distearates, sold under the trade name Geleol by 

GATTEFOSSE J'gg J 

Propylene glycol 0 010 e 

Butylhydroxyanisole 0 020 e 

Butylhydroxytoluene 6 200 a 

Cetostearyl alcohol " g 

Preservatives l^OOO g 
Perhy drosqualene 

Mixture of caprylic-capric triglycerides sold under the trade name Miglyol 812 by 

DYNAMIT NOBEL | 

Triethanolamine (99% by weight) 100 000 g 

Water q.s. ad • S 

This cream is applied to skin affected with dermatosis twice daily for 30 days. 

(j) The following oil-in-water cream is prepared: 

Lactic acid ? 
Compound from example 1 1 . c _„ , 

Polyoxyethylene stearate (40 mol ethylene oxide) sold under the name Myrj 52 by 
ATLAS 4.00 g 

Polyoxyethylene sorbitan monolaurate, polyoxyethylated with 20 mol ethylene oxide, 1 .800 g 

sold under the name "Tween 20" by ATLAS 

Mixture of glycerol mono and distearates, sold under the trade name Geleol by 

GATTEFOSSE WMol 
Propylene glycol 0 0 1 0 g 

Butylhydroxyanisole 0 020 g 

Butylhydroxytoluene 
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15 



20 



25 
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35 



Cetostearyl alcohol 
Preservatives 

Perhydrosqualene ioio»v„, 

Mixture of capry lic-capric triglycerides, sold under the trade name Miglyol 812 by 

DYNAMIT NOBEL 
Water q.s. ad 

This cream is applied once daily and helps to combat aging, whether photo-induced or 
chronological. 



Claims 

1 . Compounds which satisfy the following general formula (I): 



6.200 g 
q.s. 
18.000 g 

4.000 g 
100.000 g 




wherein: 

Ar represents a radical selected from among the radicals of formulas (II)-(IV) below: 




40 



45 



50 



II 

R 3 , R4, R5, and having the significances given below, 

CCH~) n 




55 



111 

n, Z 2 , R7, and Rg having the significances given below, 
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IV 

R9 having the significance given below, 

Zi represents an atom of oxygen, sulfur, or the radical NR\ 
R' having the significance given below, 

Z 2 represents C(R 7 R8), O, NR', S, SO, or S0 2 , 

R 7 , R 8 , R' having the significances given below, 

Ri represents 

(i) a radical -CH 3 , 

(ii) a radical -(CH 2 ) m -O-Ri 0 

(iii) a radical -CH2-O-CO-R1 1 

(iv) a radical -(CH 2 ) x -CO-R, 2 

(v) a radical -(CH 2 ) x -CO-OR 13 

RlO, Ri 1, R12 and R13, m, x and t having the significances given below, 

R 2 represents a hydrogen atom, a halogen atom, a linear or branched alkoxy radical of 1 to 20 
carbon atoms, or a radical -O-CH2-O-CH2-CH2-O-CH3, 

R 3 and R5, which may be identical or different, represent a hydrogen atom, an alkyl radical, or a 
cycloalkyl radical, with the following conditions: 

- R3 and R5 do not both simultaneously represent a hydrogen atom, 

- when R 3 or R 5 represents an adamantyl radical then Zi is not an oxygen atom, 

R4 represents a radical -0-CH 2 -0-CH 2 -CH 2 -0-CH 3 , a radical -(Y) q -(CH 2 ) S -R 14 , a radical 
-(CH 2 ) z -V-(CH 2 )s-Ri4, or a radical -CH=CH-(CH 2 ) W -Ri4, 

Y and R14 having the significances given below, 

q, z, s, w, which may be identical or different, having the significances given below, 

R6 represents a hydrogen atom, a halogen atom, a linear or branched alkoxy radical of 1 to 20 
carbon atoms, or a radical -0-CH 2 -0-CH 2 -CH 2 -0-CH 3 , 

R 7 and R 8 , which may be identical or different, represent a lower alkyl radical, 

R 9 represents a hydrogen atom, a halogen atom, a linear or branched alkoxy radical of 1 to 20 
carbon atoms, or a radical -0-CH 2 -0-CH 2 -CH 2 -0-CH 3 , 

Rio represents a hydrogen or a lower alkyl radical, 

Rl t represents a lower alkyl radical, 

R12 represents a hydrogen atom, a lower alkyl radical, or a radical -N(R",R"') 5 
R" and R"' having the significances given below, 
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Rl3 represents a hydrogen atom, a linear or branched alkyl radical of 1 to 20 carbon atoms, an 
alkenyl radical, a mono or polyhydroxyalkyl radical, 

Ri4 represents a radical selected from among: 

(i) a hydrogen atom 

(ii) a lower alkyl radical, 

(iii) an alkenyl radical, 

(iv) an alkynyl radical, 

(v) a cycloaliphatic radical having 3 to 6 carbon atoms, 

(vi) a mono or polyhydroxyalkyl radical, with optional methoxy, acetoxy or acetonide 
protection of the hydroxyl groups, 

(vii) a CO-R12 radical 

(viii) a COO-R13 radical, 

(ix) a hydroxyl radical, an O-R15 or O-CO-R15 radical, on the condition that R4 represents 
the radical -(Y) q -(CH 2 )s-Rl4 where q is equal to 0, 

Y and R15 having the significances given below, 
q and s having the significances given below, 

R15 represents a lower alkyl radical, 

R' represents a hydrogen atom, a lower alkyl radical, or a protecting group for the amine function, 

R M and R'", which may be identical or different, represent a hydrogen atom, a lower alkyl radical, a 
mono or polyhydroxyalkyl radical, or R" and R m together form a heterocycle, 

Y represents S, O or S(0)t, 

t having the significance given below, 

m represents a whole number which can assume a value of 0 to 2, 
n represents a whole number which can assume the value of 1 or 2, 
q represents a whole number which can assume the value of 0 or 1 , 
s represents a whole number which can assume a value of 0 to 12, 
t represents a whole number which can assume a value of 0 to 3, 
w represents a whole number which can assume a value of 0 to 10, 
x represents a whole number which can assume a value of 0 to 2, 

z represents a whole number which can assume the value of 1, 2 or 3, and the optical and 
geometric isomers of said compounds of formula (I) as well as their salts. 

Compounds according to claim 1, occurring in the form of salts of an alkali or alkaline earth metal, of 
zinc, of an organic amine, or of a mineral or organic acid. 

Compounds according to either of claims 1 or 2, wherein the lower alkyl radicals are selected from among 
the methyl, ethyl, isopropyl, n-butyl or tert-butyl radicals. 

Compounds according to any of the above claims, wherein the cycloalkyl radical, possibly substituted by 
one or more atoms of halogen or one or more hydroxyl radicals, corresponds to an adamantyl radical or a 
1 -methy lcyclohexyl radical. 

Compounds according to any of the above claims, wherein the monohydroxyalkyl radicals are selected 
from among the 2-hydroxyethyl, 2-hydroxypropyl, or 3 -hydrocy propyl radicals. 

Compounds according to any of the above claims, wherein the polyhydroxyalkyl radicals are selected 
from among the 2,3-dihydroxypropyl, 2,3,4-trihydroxybutyl, 2,3,4,5-tetrahydroxypentyl radicals or the 
pentaerythritol residue. 
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7. Compounds according to any of the above claims, wherein the heterocyclic radicals are selected from the 
group consisting of the piperidino, morphelino, pyrrolidino or piperazino radicals, optionally substituted 
at position 4 by a C1-C6 alkyl radical or by a mono or polyhydroxyalkyl radical. 

5 8. Compounds according to claim 1, selected alone or in combinations from the group consisting of: 

Methyl 2-(5,6,7,8-tetrahydro-5,5,8,8,-tetramethyl-2-naphthyl)-5-benzo(b)furan carboxylate, 

2-(5,6,7,8-tetrahydro-5,5,8,8,-tetramethyl-2-naphthyl)-5-benzo(b)furan carboxylic acid, 

10 - Methyl 2-(5,6,7,8-tetrahydro-5,5,8,8,-tetramethyl-2-naphthyl)-5-benzo(b)thiophene 

carboxylate, 

2-(5,6,7,8-tetrahydro-5,5,8,8,-tetramethyl-2-naphthyl)-5-benzo(b)thiophene carboxylic acid, 

yj - 2-(5,6,7,8-tetrahydro-5,5,8,8,-tetramethyl-2-naphthyl)-5-indolecarboxylic acid, 

Methyl 2-(5,6,7,8-tetrahydro-5,5,8,8,-tetramethyl-2-naphthyl)-5-indolecarboxylate, 

2-( 1 ,2,3,4,4a,9b-hexahydro- 1 ,4a,9b-trimethyl- l,4-methano-dibenzofuran-8-yI)-benzo(b)thiophene-5- 
carboxylic acid, 



20 
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Methyl 2-( 1 ,2,3 ,4,4a,9b-hexahydro- 1 ,4a,9b-trimethy I- 1 ,4-methano-dibenzofuran-8-yl)- 
benzo(b)thiophene- 5 -carboxylate, 

2-( 1 ,2,3,4,4a,9b-hexahydro-l ,4a,9b-trimethyl- 1 ,4-methano-dibenzofuran-8-yl)-benzo(b)furan-5- 
carboxylic acid, 

2-(5,6,7,8-tetrahydro-5,5,8,8,-tetramethyl-3-methoxy-2-naphmyl)-5-benzo(b)furan carboxylic acid, 

2-(5,6,7,8-tetrahydro-5,5,8,8,-tetramethyl-3-methoxy-2-naphthyl)-5-benzo(b)thiophene carboxylic 
acid, 

2-(5,6,7,8-tetrahydro-5,5,8,8,-tetramethyl-3-n-propyloxy-2-naphthyl)-5-benzo(b)thiophene 
carboxylic acid, 

2-(5,6,7,8-tetrahydro-5,5,8,8,-tetramemyl-3-n-propyloxy-2-naphthyl)-5-benzo(b)furan carboxylic 
acid, 

2-(5,6,7,8-tetrahydro-5,5,8,8,-tetramethyl-3-n-heptyloxy-2-naphthyl)-5-benzo(b)furan carboxylic 
acid, 

9. Compounds according to claim 1, presenting at least one and preferably all the following characteristics: 



- Ri is a radical -(CH 2 ) x -CO-Ri 2 or -(CH 2 ) x -CO-0-Ri3 

- R 2 is a hydrogen 

- Zi is an atom of oxygen or sulfur 
45 - Ar is selected from among 

the radical IV wherein: 



- R9 is an atom of hydrogen 
or the radical III wherein: 

- Z 2 is a radical C(R7, Rg) 
-n=2 

55 10. Compounds according to any of the above claims, for medicinal use. 

1 1 . Compounds according to claim 10 for medicinal use, intended for the treatment of derm ato logical 
conditions associated with a keratinization disorder concerning differentiation and proliferation, 
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particularly for treating acne vulgaris, comedonal and polymorphic acne, rosacea, nodulocystic acne, acne 
conglobata, senile acne, and secondary acne such as solar acne, acne medicamentosa, or occupational 
acne; for treating other types of keratin izati on disorders, particularly ichthyosis, ichthyosiform conditions, 
Darier's disease, palmoplantar keratoderma, leukoplakia and leukoplakic conditions, and cutaneous or 

5 mucosal (oral) lichen; for treating other dermatological conditions associated with a keratinization 

disorder with an inflammatory and/or immunoallergic component and, especially, all forms of psoriasis 
whether cutaneous, mucosal, or ungual, and even psoriatic arthritis, or cutaneous atopy such as eczema or 
respiratory atopy, or gingival hypertrophy; the compounds may also be used to treat certain inflammatory 
conditions which do not exhibit any keratinization disorders; for treating any dermal or epidermal 

JO proliferations whether benign or malignant, whether or not they are viral in origin, such as verruca 

vulgaris, verruca plana, and epidermodysplasia verruciformis, oral or florid papillomatoses and 
proliferations which may be induced by ultraviolet radiation, especially in the case of basal cell and 
prickle cell epithelioma; for treating other dermatological disorders such as bullous dermatoses and 
collagen diseases; for treating certain ophthalmologic disorders, particularly corneal diseases; for 

15 repairing or combating skin aging, whether photo-induced or chronological, or for reducing pigmentation 

and actinic keratosis, or any disorders associated with actinic or chronological aging; for preventing or 
curing stigma from epidermal and/or dermal atrophy induced by local or systemic corticosteroids, or any 
other form of cutaneous atrophy; for preventing or treating cicatrization or wound healing disorders or for 
preventing or repairing striae; for promoting wound healing; for combating disorders of the sebaceous 

20 function such as acne-related seborrhea or simple seborrhea; for the treatment or prevention of cancerous 

or precancerous states, particularly promyelocytic leukemia; for the treatment of inflammatory conditions 
such as arthritis; for the treatment of any condition of viral origin, whether cutaneous or systemic; for the 
prevention or treatment of alopecia; for the treatment of dermatological conditions which include an 
immunological component; for the treatment of conditions of the cardiovascular system such as 

25 arteriosclerosis; for the treatment of skin disorders due to exposure to ultraviolet radiation. 

12. A pharmaceutical composition comprising, in a pharmaceutically acceptable carrier, at least one of the 
compounds as defined in any of claims 1 to 9. 

30 13. A composition of claim 12, wherein the concentration of the compound(s) according to one of claims 1 to 
9 is between 0.001% and 5% by weight of the entire composition. 

14. A cosmetic composition comprising in a cosmetically acceptable carrier at least one of the compounds as 
defined in any of claims 1 to 9. 



35 



40 



15. A composition according to claim 14, wherein the concentration of the compound(s) according to any of 
claims 1 to 9 is between 0.001% and 3% by weight of the entire composition. 

16. A use of a cosmetic composition as defined in either of claims 14 or 15, for body or hair care. 
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(54) Composes biaryles heterocycliques aromatiques, compositions pharmaceutiques et 
cosmetiques les contenant et utilisations 



(57) L'invention concerne de nouveaux composes 
biaryiheterocycliques aromatiques qui presentent com- 
me formule generate (I): 



Ar- 




R. 



ainsi que Putilisation de ces derniers dans des compo- 
sitions pharmaceutiques destinees a un usage en me- 
decine humaine ou veterinaire (affections dermatologi- 
ques, rhumatismales, respiratoires, cardiovasculaires 
et ophtalmologiques notamment), ou bien encore dans 
des compositions cosmetiques. 



(I) 



CO 

o> 

CO 
CD 

o> 

O 
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Description 

[0001] (-'invention concerne, atitre de produits industriels nouveaux et utiles, des composes biarylheterocycliques 
aromatiques. Elle concerne egalement I'utilisation de ces nouveaux composes dans des compositions pharmaceuti- 

5 ques destinees a un usage en medecine humaine ou veterinaire, ou bien encore dans des compositions cosmetiques. 
[O0O2] Les composes selon I'invention ont une activite marquee dans les domaines de la differencial ion et de la 
proliferation cellulaire et trouvent des applications plus particulierement dans le traitement topique et systemique des 
affections dermatologiques(ou autres) liees a un desordre de la keratinisation, des affections a composante inflam- 
matoire et/ou immunoallergique et de I'hyperproliferation destissus d'origine ectodermique (peau, epithelium...), qu'elle 

10 soit benigne ou maligne. Ces composes peuvent en outre etre utilises dans le traitement de maladies de degeneres- 
cence du tissu conjonctif, pour lutter contre le vieillissement de la peau, qu'il soit photoinduit ou chronologique et traiter 
les troubles de la cicatrisation. Ms trouvent notamment une application en ophtalmologie dans le traitement des cor- 
neopathies. 

On peut egalement utiliser les composes selon I'invention dans des compositions cosmetiques pour I'hygiene corporelle 
75 et capillaire. 

[0003] La presente invention concerne des composes qui peuvent etre representes par la formule generale (I) 
suivante : 

20 



25 




I 

30 

dans laqueile, 

Ar represente un radical choisi parmi les radicaux de formules (ll)-(IV) suivantes : 

35 



40 




II 

45 

F*3. R 4 , R Sj et R 6 ayant les significations donnees ci-apres, 



so 




HI 
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n, Z 2 , R 7 et R 8 ayant les significations donnees ci-apres, 




R 9 ayant la signification donnee ci-apres, 

represents un atome d'oxygene, de soufre ou le radical NR', 
R* ayant la signification donnee ci-apres, 

Z 2 represente C(R 7 R 6 ), O, NR', S, SO, ou S0 2 , 

R 7 , R 8 , R' ayant les significations donnees ci-apres, 

represente 

(i) un radical -CH 3 , 

(ii) un radical -(CH 2 ) m -0-Rio, 

(iii) un radical -CH 2 -0-CO-R 11 

(iv) un radical -(CH 2 ) x -CO-R 12 

(v) un radical -(CH 2 ) x -CO-OR 13 

R 10 , R 1V R 12 et R 13 , m, x et t ayant les significations donnees ci-apres, 

R 2 represente un atome d'hydrogene, un atome d'halogene, un radical aikoxy lineaire ou ramifie de 1 a 20 atomes 
de carbone, ou un radical -0-CH 2 -0-CH 2 -CH 2 -0-CH 3> 

R 3 et R 5 identiques ou differents represented un atome d'hydrogene, un radical alkyle, ou un radical cycloalkyle, 
avec les conditions suivantes : 

R 3 et R 5 ne represented pas simultanement un atome d'hydrogene, 

lorsque R 3 ou R 5 represente un radical adamantyl alors Z-, est different d'un atome d'oxygene, 

R 4 represente un radical -0-CH 2 -0-CH 2 -CH 2 -0-CH 3 , un radical -(Y) q -(CH 2 ) 6 -R 14 , un radical -(CH 2 ) Z -Y-(CH 2 ) S - 
R 14 , ou un radical -CH=CH-(CH 2 ) W -R 14 , 

Y et R-,4 ayant les significations donnees ci-apres, 

q, z, s, w, identiques ou differents ayant les significations donnees ci-apres, 

R 6 represente un atome d'hydrogene, un atome d'halogene, un radical aikoxy lineaire ou ramifie de 1 a 20 atomes 
de carbone ou un radical -0-CH 2 -0-CH 2 -CH 2 -0-CH 3) 

r 7 ©t R a identiques ou differents represented un radical alkyle inferieur, 

R g represente un atome d'hydrogene, un atome d'halogene, un radical aikoxy lineaire ou ramifie de 1 a 20 atomes 
de carbone, ou un radical -0-CH 2 -0-CH 2 -CH 2 -0-CH 3 , 

R 10 represente un hydrogene ou un radical alkyle inferieur, 

R ni represente un radical alkyle inferieur, 
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R 12 represente un atome d'hydrogene, un radical alkyle inferieur ou un radical -N(R",R" , ) > 
R" et R"' ayant les significations donnees ci-apres, 

R 13 represente un atome d'hydrogene, un radical alkyle lineaire ou ramifie de 1 a 20 atomes de carbone, un radical 
s alkenyle. un radical mono- ou polyhydroxyalkyle, 



R 14 represente un radical choisi parmi : 

(i) un atome d'hydrogene, 
10 (ij) un radical alkyle inferieur, 

(iii) un radical alkenyle, 

(iv) un radical alkynyle, 

(v) un radical cycloaliphatique ayant de 3 a 6 atomes de carbone, 

(vi) un radical monoou polyhydroxyalkyle, les groupements hydroxyles pouvant optionnellement etre proteges 
is sous forme de methoxy, acetoxy ou acetonide, 

(vii) un radical CO-R 12 . 

(viii) un radical COO-R 13 , 

(ix) un radical hydroxyle, un radical 0-R 15 ou 0-CO-R 15 , a la condition que R 4 represente le radical -(Y) q - 
(CH 2 ) S -R 14 avec q est egal a 0, 

20 

Y, et R 15 ayant les significations donnees ci-apres, 
q et s ayant les significations donnees ci-apres, 

R 15 represente un radical alkyle inferieur, 

25 

R' represente un atome d'hydrogene, un radical alkyle inferieur ou un groupement protecteur de la fonction amine, 

R" et R"' identiques ou differents. representent un atome d'hydrogene, un radical alkyle inferieur, un radical mono 
ou polyhydroxyalkyle, ou encore, R" et R"' pris ensemble, forment un heterocycle, 

30 

Y represente S, O ou S(0)t, 

t ayant la signification donnee ci-apres, 

m represente un nombre entier pouvant prendre une valeur allant de 0 a 2, 

35 n represente un nombre entier pouvant prendre la valeur 1 ou 2, 

q represente un nombre entier pouvant prendre la valeur 0 ou 1 , 
s represente un nombre entier pouvant prendre une valeur entiere allant de 0 a 12, 
X repr e Sen te un nombre entier pouvant prendre une valeur allant de 0 a 3, 
w represente un nombre entier pouvant prendre une valeur entiere allant de 0 a 10, 

40 x represente un nombre entier pouvant prendre une valeur allant de 0 a 2, 

z represente un nombre entier pouvant prendre la valeur 1 , 2 ou 3, 

[0004] (-'invention vise egalement les isomeres optiques ou geometriques desdits composes de formule (I) ainsi que 
leurs sels. 

45 [0005] Lorsque les composes selon I'invention se presentent sous forme de sels par addition d'une base, il s'agit de 
sels d'un metal alcalin ou alcalino-terreux ou encore de zinc ou d'une amine organique. 

[0006] Lorsque les composes se presentent sous forme de sels, par addition d'un acide, il s'agit de sels pharma- 
ceutiquement ou cosmetiquement acceptables obtenus par addition d'un acide mineral ou organique, en particulier 
I'acide chlorhydrique, sutfurique, acetique, citrique, fumarique, hemisuccinique, maleique et mandelique. 
so [00O7] Selon la presente invention, on entend par radical alkyle inferieur un radical lineaire ou ramifie ayant de 1 a 
6 atomes de carbone et, de preference, les radicaux methyle, ethyle, isopropyle, n-butyle et tertiobutyle. 
[0008] Par radical alkyle on entend un radical lineaire ou ramifie ayant de 1 a 20 atomes de carbone eventuellement 
substitue par un ou plusieurs atomes d'halogene et de preference les radicaux methyle, ethyle, isopropyle. butyle, 
tertiobutyle et hexyle. 

55 [0009] Par radical alkenyle on entend un radical lineaire ou ramifie ayant de 1 a 20 atomes de carbone comportant 
une ou plusieurs doubles liaisons. 

[0O10] Par radical alkynyle on entend un radical lineaire ou ramifie ayant de 1 a 20 atomes de carbone comportant 
une a plusieurs triple liaisons. 
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Parmi les atomes d'halogene, on prefere un atome de fluor, de chlore ou de brome. 

[0011] Par groupement protecteur de fonction amine, on entend les groupements correspondants decrits dans "Pro- 
tecting groups in organic synthesis" by T.W Greene, Ed. by John Wiley and Sons (1981), et, de preference un grou- 
pement formamide, acetamide, chloracetamide, trifiuoroacetamide ou benzyloxycarbonyle. 
s [0012] Par radical cycloalkyle, on entend un radical alcane cyclique ou polycyclique contenant de 1 a 10 atomes de 
carbone, eventuellement substitue par : 

un ou plusieurs atomes d'halogene, 

10 et/ou 

un plusieurs radicaux hydroxyles, 

De preference le radical cycloalkyle est choisi parmi un radical adamantyle ou un radical 1 -methylcyclohexyle. 
75 [001 3] Par radical monohydroxyalkyle, on entend un radical ayant de 1 a 6 atomes de carbone, notamment un radical 
2-hydroxyethyle, 2-hydroxypropyle ou 3-hydroxypropyle. 

[0014] Parmi les radicaux alkoxy, lineaire ou ramifie de 1 a 20 atomes de carbone on prefere les radicaux de 1 a 9 
atomes de carbone, notamment les radicaux methoxy, propyloxy, pentyloxy, heptyloxy. 

[0015] Par radical polyhydroxyalkyle, on entend un radical contenant de 1 a 6 atomes de carbone et de 1 a 5 groupes 
20 hydroxyles, tels que les radicaux 2,3-dihydroxypropyle, 2,3,4-trihydroxybutyle, 2,3,4,5-tetrahydroxypentyle ou un re- 
sidu de pentaerythritol. 

[0016] Par heterocycle, on entend de preference un radical piperidino, morpholino, pyrrolidino ou piperazino, even- 
tuellement substitue en position 4 par un radical alkyle en C-,-C 6 ou mono ou polyhydroxyalkyle tels que definis ci- 
dessus. 

25 [0017] Par radical cycloaliphatique ayant de 3 a 6 atomes de carbone, on entend de preference un radical cyclopro- 
pyle ou un radical cyclohexyle. 

[0018] Parmi les composes entrant dans le cadre de la presente invention, on peut notamment citer les suivants : 
2-(5,6,7.8-tetrahydro-5,5,8.8,-tetramethyl-2-naphthyl)-5-benzo(b)furanne carboxylate de methyle, 

30 

Acide 2-(5,6,7 > 8-tetrahydro-5,5,8,8 l -tetramethyl-2-naphthyl)-5-benzo(b)furanne carboxylique, 
2-(5,6,7,8-tetrahydro-5 ) 5,8,8 : -tetramethyl-2-naphthyl)-5-benzo(b)thiophene carboxylate de methyfe, 
35 - Acide 2-(5,6,7,8-tetrahydro-5,5,8 t 8,-tetramethyl-2-naphthyl)-5-benzo(b)thiophene carboxylique, 
Acide 2-(5,6,7,8-tetrahydro-5,5,8,8 I -tetramethyl-2-naphthyl)-5-indole carboxylique, 
2-(5 ) 6 ) 7,8-tetrahydro-5,5 ) 8,8,-tetramethyl-2-naphthyl)-5-indole carboxylate de methyle, 

40 

Acide 2-(1 , 2,3,4, 4a, 9b-H exahydro- 1 ,4a,9b-trimethyl-1 ,4-methanodibenzofuran-8-yl)-benzo(b)thiophene-5-car- 
boxylique, 

2-(1 ,2, 3,4,4a, 9b-Hexahydro-1 ,4a,9b-trimethyl-1 ,4-methanodibenzof uran-8-yl)-benzo(b)thiophene-5-carboxylate 
45 de methyle, 

Acide 2-(1 ^.S^^a^b-Hexahydro-1 ,4a,9b-trimethyl-1 ,4-methanodibenzofuran-8-yl)-benzo(b)furanne- 

5-carboxylique ; 

so - Acide 2-(5,6 1 7,8-tetrahydro-5,5 1 8,8 > -tetramethyl-3-methoxy-2-naphtyl)-5-benzo(b)furanne carboxylique, 

Acide 2-(5,6 ) 7,8-tetrahydro-5,5,8,8 1 -tetramethyl-3-methoxy-2-naphtyl)-5-benzo(b)thiophene carboxylique, 
Acide 2-(5,6,7,8-tetrahydro-5,5,8,B l -tetramethyl-3-n-propyloxy-2-naphtyl)-5-benzo(b)thiophene carboxylique, 

55 

Acide 2-(5,6,7 > 8-tetrahydro-5,5,8 1 8,-tetramethyl-3-n-propyloxy-2-naphtyl)-5-benzo(b)furanne carboxylique, 
Acide 2-(5, 6,7, 8-tetrahydro-S, 5,8,8, -tetramethyl-3-n-heptyloxy-2-naphtyl)-5-benzo(b)furanne carboxylique, 
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[0019] Selon la presente invention, les composes de formule (I) plus particulierement preferes sont ceux pour les- 
quels au moins Tune des, et de preference toutes les, conditions suivantes sont remplies: 

- est un radical -(CH 2 ) x -CO-R 12 ou -(CH 2 ) x -CO-0-R 13 

- R 2 est un hydrogene 

- Z 1 est un atome d'oxygene ou de soufre 

- Ar est choisi parmi 

le radical IV dans lequel : 

R 9 est un atome d'hydrogene 

ou le radical 111 dans lequel : 

Z 2 est un radical C(R 7 , R 8 ) 
n=2 

[0020] La presente invention a egalement pour objet les precedes de preparation des composes de tormule (I), en 
particulier selon les schemas reactionnels donnes aux figures 1 et 2. 

[0021] Ainsi les composes de formule generale (I) peuvent etre obtenus (figure 1) par la methode de type A. 
[0022] Cette methode consiste a faire reagir un derive (V) portant une fonction alcool, thiol ou amine sur un derive 
aromatique portant une fonction carboxylique activee (VI), Ar ayant la signification decrite dans la formule generale (I). 
[0023] Le compose intermediate obtenu VII est alors soumis a une rection de bromation radicalaire pour conduire 
au derive VIII. 

[0024] Apres reaction en presence d'une triaryl phosphine ou d'un trialkyl phosphite, les derives resultants sont 
cyclises en milieu basique. La base peut etre un hydroxyde ou un carbonate de metal alcalin comme la lithine ou le 
carbonate de potassium, un hydrure de metal alcalin (hydrure de sodium), un alcoolate de metal alcalin (methylate de 
sodium) ou une amine tertiaire (DBU, diazabicycloundecene) ou un amidure alcalin (di-isopropylamidure de lithium). 
[0025] Les composes de formule generale (I) peuvent egalement etre obtenus (figure 2) par la methode de type B. 
[0026] Dans cette methode, les derives sont obtenus par reaction "one-pot" entre une forme activee de I'acide car- 
boxylique aromatique VI sur un derive aromatique de formule IX portant une fonction alcool, thiol ou amino en ortho 
d'un groupe bromure de methyltriphenylphosphonium. Cette reaction est effectuee en presence d'une amine tertiaire 
comme la triethylamine. 

[0027] Les produits de formule generale (I) ainsi obtenus peuvent servir de produits de depart pour la fabrication 
d'autres composes de formule generale (I). Ces produits sont obtenus selon les methodes classiques de synthese 
employees en chimie, telles que celles decrites dans "Advanced Organic Chemistry" de J. March; John Willey and 
Sons, 1985 

[0028] Par exemple, on peut proceder aux modifications fonctionnelles sur le groupe comme indique ci-dessous: 

• 

acide carboxylique -> ester 

ester -> acide carboxylique 

acide -> chlorure d' acide 

chlorure d' acide -> amide 

acide -> amide 

acide -> alcool 

alcool -> aldehyde 

amide ->amine 

thiol ->thioether 

thioether -> sulfoxyde 

thioether -> sulfone 

acide sulfonique -> ester sulfonique 

acide sulfonique -> sulfonamide 

acide sulfinique -> ester sulfinique 

[0029] Les composes de formule generale (I) presentent une activite agoniste ou antagoniste vis a vis de I'expression 
d'un ou plusieurs marqueurs biologiques dans le test de differenciation des cellules (F9) de teratocarcinome embryon- 
naire de la souris (Skin Pharmacol. 3, p. 256-267, 1990) et/ou sur la differenciation des keratinocytes humains in vitro 
(Skin Pharmacol. 3 p. 70-85, 1 990). Ces tests susmentionnes montrent les activites des composes dans les domaines 
de la differenciation et de la proliferation. Les activites peuvent aussi etre mesurees dans des tests de transactivation 
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cellulaire a I'aide de recepteurs recombinants RARs selon la methode B.A.Bernard et al., Biochemical and Biophysical 
Research Communication, 1992, vol. 186, 977-983. 

[0030] La presente invention a egalement pour objet a titre de medicament les composes de formule (I) tels que 
decrits ci-dessus. 

s [0031] Les composes selon I'invention conviennent particulierement bien dans les domaines de traitement suivants : 

1 ) Pour traiter les affections dermatologiques liees a un desordre de la keratinisation portant sur la differencial ion 
et sur la proliferation notamment pour traiter les acnes vulgaires, comedoniennes, polymorphes, rosacees, les 
acnes nodulokystiques, conglobata, les acnes seniles, les acnes secondaires telles que i'acne solaire, medica- 
re menteuse ou professionnelle. 

2) Pour traiter d'autres types de trouble de la keratinisation. notamment les ichtyoses, les etats ichtyosiformes, la 
maladie de Darier, les keratodermies paimoplantaires, les leucoplasies et les etats leucoplasiformes, le lichen 
cutane ou muqueux (buccal). 

15 

3) Pour traiter d'autres affections dermatologiques liees a un trouble de la keratinisation avec une composante 
inflammatoire et/ou immuno-allergique et, notamment, toutes les formes de psoriasis qu'il soit cutane, muqueux 
ou ungueal, et meme le rhumatisme psoriatique, ou encore I'atopie cutanee, telle que I'eczema ou I'atopie respi- 
ratoire ou encore I'hypertrophie gingivale; les composes peuvent egalement etre utilises dans certaines affections 

20 inflammatoires ne presentant pas de trouble de la keratinisation. 

4) Pour traiter toutes les proliferations dermiques ou epidermiques qu'elles soient benignes ou malignes, qu'elles 
soient ou non d'origine virale telles que verrues vulgaires, les verrues planes et J'epidermodysplasie verruciforme, 
les papillomatoses orales ou florides et les proliferations pouvant etre induites par les ultra-violets notamment 

25 dans le cas des epithelioma baso et spinocellulaires. 

5) Pour traiter d'autres desordres dermatologiques tels que les dermatoses bulleuses et les maladies du collagene. 

6) Pour traiter certains troubles ophtaimologiques, notamment les corneopathies. 

30 

7) Pour reparer ou lutter contre le vieillissement de la peau, qu'il soit photo-induit ou chronologique ou pour reduire 
les pigmentations et les keratoses actiniques, ou toutes pathologies associees au vieillissement chronologique ou 
actinique. 

35 8) Pour prevenir ou guerir les stigmates de I'atrophie epidermique et/ou dermique induite par les corticosteroTdes 

locaux ou systemiques, ou tout autre forme d'atrophie cutanee. 

9) Pour prevenir ou traiter les troubles de la cicatrisation ou pour prevenir ou reparer les vergetures. 

40 1 0) Pour lutter contre les troubles de la fonction sebacee tels que I'hyperseborrhee de I'acne ou la seborrhee simple. 

1 1 ) Dans le traitement ou la prevention des etats cancereux ou precancereux, plus particulierement les Ieuc6mies 
promyelocytaires. 

45 12) Dans le traitement d'affections inflammatoires telles que I'arthrite. 

13) Dans le traitement de toute affection d'origine virale au niveau cutane ou general. 

14) Dans la prevention ou le traitement de I'alopecie. 

50 

15) Dans le traitement d'affections dermatologiques ou generales a composante immunologique. 

16) Dans le traitement d'affections du systeme cardiovasculaire telles que I'arteriosclerose. 

55 [0032] Dans les domaines therapeutiques mentionnes ci-dessus, les composes selon I'invention peuvent etre avan- 
tageusement employes en combinaison avec d'autres retino'fdes, avec des ligands des recepteurs RXR, avec des 
derives de la vitamine D, avec des corticosteroTdes ou des oestrogenes, en association avec des anti-oxydants, avec 
des cc-hydroxy ou a-ceto acides ou leurs derives, ou encore avec des bloqueurs de canaux potassiques. 
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[0033] Par ligand des recepteurs RXR, on entend, soit I'acide retinoi'que 9-cis, soit un analogue synthetique se liant 
sur ces RXR. 

[0034] Par vitamines D ou leurs derives on entend par exemple les derives de la vitamine D 2 ou D 3 et en particulier 
la 1 ,25-dihydroxyvitamine D 3 . 

5 [0035] Par antiradicaux libres on entend par exemple I'cc-tocopherol, la Super Oxyde Dismutase, I'Ubiqutnol ou cer- 
tains chelatants de metaux. 

[0036] Par ct-hydroxy ou a-ceto acides ou leurs derives, on entend par exemple les acides lactique, malique, citrique, 
glycoiique, mandelique, tartrique, glycerique, ascorbique, les derives d'acide salicylique, ainsi que leurs sels, amides 
ou esters. 

io [0037] Par bloqueurs de canaux potassiques, on entend par exemple le Minoxidil (2,4-diamino-6-piperidino-pyrimi- 
dine-3-oxyde) et ses derives. 

[0038] La presente invention a egalement pour objet des compositions medicamenteuses contenant au moins un 
compose de tormule (I) telle que definie ci-dessus, Tun de ses isomeres optiques ou geometriques ou un de ses sels. 
[0039] La presente invention a done aussi pour objet une nouvelle composition medicaments use destinee notam- 
is ment au traitement des affections susmentionees, caracterisee par le fait qu'elle comporte, dans un support pharma- 
ceutiquement acceptable au moins un compose de formule (I), Tun de ses isomeres optiques ou geometriques, ou un 
de ses sels. 

[0040] L'administration des composes selon I'invention peut etre effectuee par voie enterale, parenterale, topique 
ou oculaire. 

20 [0041] Par voie enterale, les medicaments peuvent se presenter sous forme de comprimes, de gelules, de dragees, 
de sirops, de suspensions, de solutions, de poudres, de granules, d'emulsions, de microspheres ou nanospheres ou 
vesicules lipidiques ou polymeriques permettant une liberation controlee. Par voie parenterale, les compositions peu- 
vent se presenter sous forme de solutions ou suspensions pour perfusion ou pour injection. 

Les composes selon I'invention sont generalement administres a une dose joumaliere d'environ 0,01 mg/kg a 100 mg/ 

25 kg en poids corporel en 1 a 3 prises. 

[0042] Par voie topique, les compositions pharmaceutiques a base de composes selon I'invention sont destinees 
au traitement de la peau et des muqueuses et se presentent sous forme d'onguents, de cremes, de laits, de pommades, 
de poudres, de tampons imbibes, de solutions, de gels, de sprays, de lotions ou de suspensions. Elles peuvent ega- 
lement se presenter sous forme de microspheres ou nanospheres ou vesicules lipidiques ou polymeriques ou de 

30 patches polymeriques et d'hydrogels permettant une liberation controlee. Ces compositions par voie topique peuvent 
se presenter soit sous forme anhydre, soit sous forme aqueuse selon I'indication clinique. 
[0043] Par voie oculaire, ce sont principalement des collyres. 

[0044] Ces compositions pour la voie topique ou oculaire contiennent au moins un compose de formule (I) telle que 
definie ci-dessus, I'un de ses isomeres optiques ou geometriques ou un de ses sels, a une concentration de preference 
35 comprise entre 0,001 et 5 % par rapport au poids total de la composition. 

[0045] Les composes de formule (I) selon I'invention, trouvent egalement une application dans le domaine cosme- 
tique, en particulier dans I'hygiene corporelle et capillaire et notamment pour le traitement des peaux a tendance 
acneique, pour la repousse des cheveux, I'anti-chute, pour lutter contre I'aspect gras de la peau ou des cheveux, dans 
la protection contre les effets nefastes du soleil ou dans le traitement des peaux physiologiquement seches, pour 
prevenir et/ou lutter contre le vieillissement photo-induit ou chronologique. 

[0046] Dans le domaine cosmetique, les composes selon I'invention peuvent etre avantageusement employes en 
combinaison avec d'autres retinoides, avec les vitamines D ou leurs derives, avec des corticosterol'des, en association 
avec des anti-radicaux libres, avec des a-hydroxy ou a-ceto acides ou leurs d6rives, ou encore avec des bloqueurs 
de canaux ioniques. 

^5 [0047] Les differents produits pris en association avec les composes de la presente invention etant tels que definis 
ci-dessus. 

[0048] La presente invention vise done egalement une composition cosmetique contenant, dans un support cosme- 
tiquement acceptable, au moins un compose de formule I I'un de ses isomeres optiques ou geometriques ou I'un de 
ses sels, cette composition se presentant notamment sous forme d'une creme, d'un lait, d'une lotion, d'un gel, de 
so microspheres ou nanospheres ou vesicules lipidiques ou polymeriques, d'un savon ou d'un shampooing. 

[0049] La concentration en compose de formule I dans les compositions cosmetiques est comprise entre 0,001 et 
3 % en poids. 

[OO50] Les compositions medicamenteuses et cosmetiques selon I'invention peuvent, en outre, contenir des additifs 
inertes ou meme pharmacodynamiquement ou cosmetiquement actifs ou des combinaisons de ces additifs et 
55 notamment : des agents mouillants; des agents depigmentants tels que I'hydroquinone, I'acide azelaique. I'acide ca- 
feique ou I'acide kojique; des emollients; des agents hydratants comme le glycerol, le PEG 400, la thiamorpholinone 
et ses derives ou I'uree; des agents antiseborrheiques ou antiacneiques, tels que la S-carboxymethylcysteine, la S- 
benzyl-cysteamine, leurs sels et leurs derives, ou le peroxyde de benzoyle; des antibiotiques comme I'erythromycine 
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et ses esters, la neomycine, la clindamycins et ses esters, les tetracyclines; des agents antifongiques tels que le 
ketoconazole ou les polymethylene-4,5 isothiazolinones-3 ; des agents favorisant la repousse des cheveux, comme 
le Minoxidil (2,4-diamino-6-piperidino-pyrimidine-3-oxyde) et ses derives, le Diazoxide (7-chloro 3-methyl 1,2,4- ben- 
zothiadiazine 1 ,1-dioxyde) et le Phenytoi'n (5,4-diph6nylimidazolidine 2,4-dione) ; des agents anti-inflammatoires non 

5 steroidiens; des carotenoides et, notamment le b-carotene; des agents anti-psoriatiques tels que Tanthraline et ses 
derives et enfin, les acides eicosa-5,8, 11 ,1 4- tetraynoique et eicosa-5,8, 11 -trynoi'que, leurs esters et les amides. 
[0051] Les compositions selon I'invention peuvent egalement contenir des agents d'amelioration de la saveur, des 
agents conservateurs tels que les esters de I'acide parahydroxybenzoique, les agents stabilisants, des agents regu- 
lateurs d'humidite, des agents regulateurs de pH, des agents modificateurs de pression osmotique, des agents emul- 

10 sionnants, des filtres UV-A et UV-B, des antioxydants, tels que Ta-tocopherol, le butylhydroxyanisole ou le butylhy- 
droxytoluene. 

[0052] On va maintenant donner, a titre d'illustration et sans aucun caractere limitatif, plusieurs exemples de prepa- 
ration des composes actifs de formule I selon I'invention ainsi que des exemples de compositions les contenant. 

is A. EXEMPLES DE COMPOSES 

1) SELON LA VOIE DE SYNTHESE ILLUSTREE PAR LA FIGURE 1 

Exemple 1 : 2-(5,6,7,8-tetrahydro-5,5,8,8,-tetramethyl-2-naphthyl)-5-benzo<b)furanne car boxy late de methyle 

20 

a) Ac ide-3-m et hy I-4- h y droy ben zoi'q ue 

[0053] On melange 32,4 g d'orthocresol avec 375 ml (1 ,87 mole) de soude 5N, puis ajoute 25 g de b-cyclodextrine 
et 1 ,88 g de cuivre metallique en poudre. On ajoute en 10 minutes 65 ml (0,58 mmole) de tetrachorure de carbone et 
25 on chauffe a 80°C sous agitation pendant 16 heures. On refroidit le milieu reactionnel, on verse sur un melange HCI 
2N glace et extrait a Tether ethylique. La phase organique est lavee a I'eau, sechee sur sulfate de magnesium, filtree 
et evaporee. Apres purification sur silice en eluant avec de Tether ethylique pur, on isole 40 g (88%) d'un solide rouge, 
utilise directement pour Tetape 1b. 

30 b) 3- Methyl -4-hydroxybenzoate de methyle 

[0054] Le compose obtenu dans Texemple 1a est solubilise dans 650 ml de methanol et traite par 10 ml d'acide 
sulfurique concentre puis chauffe a reflux pendant 16 heures. 

Apres refroidissement, evaporation du methanol et addition d'eau, le produit est extrait a Tether ethylique, la phase 
35 organique est lavee a I'eau, sechee sur sulfate de magnesium et evaporee. Le produit est purifie par chromatographie 
sur silice en eluant par le melange: dichloromethane/ether ethylique (90:10), pourconduire a 33,1 g (76%) d'un solide 
rose. 1 H NMR (CDCI 3 ) d 2.27 (s, 3H), 3.89 (s, 3H), 6.83 (d, 1 H, J= 8.3 Hz), 7.79 (d, 1 H, J= 8.3 Hz), 7.84 (s, 1H). 

c) 3-Methyl-4-(5,6,7,8-tetrahydro-5,5,8,8,-tetramethyl-2-naphthoyloxy)-benzoate de methyle 

40 

[0055] A 18,6 g (80 mmoles) d'acide 5,6,7, 8-tetrahydro-5,5, 8,8, -tetramethyl-2-naphtalene carboxylique, on ajoute 
goutte a goutte 11,7 ml (160 mmoles) de chlorure de thionyle et chauffe le milieu a 80°C pendant 2h 30. Le milieu 
reactionnel est evapore a sec et solubilise dans 150 ml de THF anhydre. La solution ainsi obtenue est additionnee 
goutte a goutte sur une solution a 0°C contenant 13,3 g (80 mmoles) du phenol obtenu a Texemple 1a et 12,3 ml (88 

45 mmoles) de triethylamine, dans 50ml de THF sec. Le milieu reactionnel est agite pendant 16 h a la temperature am- 
biante, puis on ajoute de Teau et extrait a Tether ethylique. La phase organique est lavee a Teau, sechee sur sulfate 
de magnesium et evaporee. Le residu obtenu est purifie sur silice, en eluant par un melange dichloromethane/hexane 
(60:40) pour conduire, apres evaporation des solvants, a 15,6 g (51%) du derive attendu, sous forme d'un produit 
solide blanc. 1 H NMR (CDCI 3 ) d 1.33 (s, 6H), 1.35 (s, 6H), 1.73 (s, 4H), 2.28 (s, 3H), 3.92 (s, 3H), 7.21 (d, 1 H, J= 8.4 

so Hz), 7.46 (d, 1H, J= 8.3 Hz), 7.92 a 7.99 (m, 3H), 8.17 (d, 1 H, J= 1.8 Hz). 

d) 3-Bromomethyl-4-(5 7 6,7,8-tetrahydro-5,5,8,8,-tetramethyl-2-naphthoyloxy)-benzoate de methyle 

[0056] A une solution de 6 g (17,35 mmoles) du derive obtenu dans Texemple 1c, dans 70 ml de tetrachlorure de 
55 carbone, on ajoute 3,1g (17,35 mmoles) de N-bromosuccinimide, quelques cristaux de peroxyde de benzoyle et on 
chauffe le milieu reactionnel a 80°C pendant 8 heures. Apres refroidissement et addition d'eau, le produit est extrait 
par du dichoromethane, la phase organique est lavee a Teau, sechee sur sulfate de magnesium et evaporee. Apres 
purification sur silice dans Teluant: hexane/acetate d'ethyle (93:7), on isole 4,7g (65%) du derive attendu sous forme 
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de produit solide blanc. 1 H NMR (CDCI 3 ) d 1.34 (br d, 12H), 1.73 (s, 4H), 3.92 (s, 3H), 4.49 (s, 2H), 7.40 (d, 1 H, J = 
8.5 Hz), 7.48 (d, 1H, J= 8.3 Hz), 8.00 (dd, 1H. J= 8.3 / 1.9 Hz), 8.07 (dd, 1H, J= 8.5 /1 .9 Hz), 8.17 (d, 1H, J= 1.7 
Hz), 8.26 (d, 1 H, J = 1 .7 Hz). 

5 e) 2-(5,6,7,8-tetrahydro-5, 5,8,8, -tetramdthyl-2-naphtyl)-5"benzo(b)f uranne car boxy late de methyle 

[0057] 4,7 g (10,23 mmoles) du derive obtenu dans I'exemple 1d, en solution dans 40 ml de THF anhydre, sont 
traites par 3,1 g (11,7 mmoles) de triphenyl phosphine et chauffes a 80°C pendant 4 heures. Apres refroidissement a 
temperature ambiante, on ajoute goutte a goutte 1 ,76 ml (11,7 mmoles) de 1 ,8-diazabicyclo[5.4.0]undec-7-ene (DBU), 

10 agite une heure a 35°C, acidifie a pH 1 (HCI 2N), puis extrait par de Tether ethylique. Apres extraction par de I'ether 
ethylique, traitement habituel de la phase organique et evaporation, le produit est purifie sur silice dans le melange: 
hexane/dichloromethane, (60:40) pour conduire apres evaporation, a 2,5 g (67%) du derive attendu sous forme d'un 
produit solide blanc. 1 H NMR (CDCI 3 ) d 1.31 (s, 6H), 1.37 (s, 6H), 1.72 (s, 4H), 3.94 (s, 3H), 7.01 (s, 1H), 7.39 (d, 1H, 
J = 8.3 Hz), 7.54 (d, 1 H, J = 8.7 Hz), 7.60 (dd, 1 H, J = 8.3 / 1 .8 Hz), 7.81 (d, 1 H, J = 1 .8 Hz), 8.00 (dd, 1 H, J = 8.6 / 

15 1.7 Hz), 8.29 (d, 1H. J= 1.3 Hz). 

Exemple 2: Acide 2-<5,6,7,8-tetrahydro-5, 5, 8,8,-tetrarnethyl-2-naphtyl)-5-benzo(b)f uranne carboxylique 

[0058] On place 2,5 g (6,9 mmoles) du compose obtenu dans I'exemple 1 dans 160 ml de methanol et on les traite 
20 par 1 3,8 ml de soude 5N (69 mmoles). Le melange reactionnel est chauffe a reflux pendant 2 heures. Apres refroidis- 
sement, evaporation du methanol et acidification, le residu obtenu est extrait par de I'ether ethylique. La phase orga- 
nique est alors lavee a I'eau, sechee et evaporee pour conduire a 2,4 g (100%) du derive attendu sous forme de solide 
blanc fondant a 273°C. 1 H NMR (DMSO d 6 ) d 1.27 (s, 6H), 1.33 (s, 6H), 1.67 (s, 4H), 7.46 (d, 1H, J = 8.3 Hz), 7.53 
(s, 1H), 7.67 (dd, 1H, J = 8.3/1.3 Hz), 7.73 (d, 1H, J= 8.6 Hz), 7.86 (d, 1 H, J= 1.5 Hz), 7.93 (dd, 1H, J= 8.6/1.6 Hz), 
26 8.27 (d, 1H, J= 1.2 Hz), 12.93 (s, 1 H). 

Exemple 3: 2-(5,6,7,8-tetrahydro-5,5,8,8,-tetramethyl-2-naphtyl)-5-benzo(b)thlophene carboxylate de methyle 

3a) S-Methyl^^S.e.^S-tetrahydro-S^.S^^tetramethyl^-naphthoylthio^benzoate de methyle 

30 

[0059] A une solution contenant 23,2 g (100 mmoles) d'acide 5,6 1 7,8-tetrahydro-5,5,8,8,-tetramethyl-2-naphtalene 
carboxylique dans 100 ml de dichloromethane, on ajoute goutte a goutte 21 ,9 ml (110 mmoles) de dicyclohexylamine. 
Le milieu reactionnel est agite pendant 30 min a temperature ambiante, puis le dichloromethane est evapore et on 
reprend par 200 ml d'ether ethylique. Le precipite est seche puis on solubilise 6,8 g (16,5 mmoles) de ce se! dans 20 

35 ml de dichloromethane et on ajoute goutte a goutte 1 ,9 ml (26,3 mmoles) de chlorure de thionyle. Le milieu reactionnel 
est agite a temperature ambiante pendant 15 heures. Apres filtration du chlorhydrate de dicyclohexylamine, le milieu 
reactionnel est evapore, puis le chlorure d'acide obtenu est repris dans 30 ml de THF anhydre. On ajoute alors, goutte 
a goutte, une solution froide composee de 3 g (16,5 mmoles) de 3-methyl-4-mercapto benzoate de methyle, de 2,52 
ml (18,1 mmoles) de triethylamine en solution dans 10 ml de THF sec. Le milieu reactionnel est agite pendant une 

40 heure a temperature ambiante, puis on ajoute de I'eau et extrait le produit a I'ether ethylique. Apres un traitement 
habituel de la phase organique et purification sur silice dans I'etuant hexane/ dichloromethane (50:50), on isole 5,77 
g (88%) du produit attendu, sous forme d'un solide blanc. 1 H NMR (CDCI 3 ) d 1 .31 / 1 .33 (d, 12H) , 1.72 (s, 4H), 3.94 
(s, 3H), 7.43 (d, 1H. J— 8.3 Hz), 7.57 (d, 1 H, J = 8.0 Hz), 7.81 (dd, 1 H, J = 8.3 / 2.0 Hz). 7.90 (dd, 1 H, J = 8.0 / 2.0 
Hz), 7.97 (d, 1H, J= 1.9 Hz), 8.02 (d, 1H, J= 2.0 Hz). 

45 

3b) 3-Bromomethyl-4-(5,6,7,8-tetrahydro-5,5,8,8,-tetramethyl-2-naphthoylthio)-benzoate de methyle 

[0060] On dissout 5,77g (14,5 mmoles) du derive obtenu dans I'exemple 3a, dans 70 ml de tetrachlorure de carbone, 
on ajoute 2,72 g (15,3 mmoles) de N-bromosuccinimide et chauffe le milieu reactionnel a reflux pendant 6 heures. 
50 Apres refroidissement et addition d'eau, le produit est extrait par du dichloromethane et la phase organique traitee 
conventionnellement. Apres chromatographie sur silice dans le melange hexane/ acetate d'ethyle, 90:10, on isole 5 g 
(72%) du produit attendu sous forme d'un solide blanc. ""H NMR (CDCI 3 ) d 1.31 / 1.33 (d, 12H), 1.72 (s, 4H), 3.95 (s, 
3H), 4.62 (s, 2H), 7.44 (d, 1 H, J= 8.3 Hz), 7.63 (d, 1H, J= 8.1 Hz), 7.82 (dd, 1H, J= 8.3/1.9 Hz), 7.98 (d, 1 H, J= 1.9 
Hz), 8.03 (dd, 1H, J= 8.1 / 1.8 Hz), 8.24 (d, 1H, J= 1.6 Hz). 

55 

3c) 2-(5,6,7,8-Tetrahydro-5,5,8,8,-tetramethyl-2-naphtyl)-5-benzo(b)thiophene carboxylate de methyle 

[0061] 5 g (10,5 mmoles) du compose obtenu a I'exemple 3b en solution dans 50 ml de THF anhydre sont traites 



10 



EP O 963 981 A1 



par 3,2 g (12,1 mmoles) de triphenylphosphine et chauffes a reflux pendant 5 heures. Apres refroidjssement a tempe- 
rature ambiante, on ajoute goutte a goutte 1 ,8 ml (12,1 mmoles) de DBU, agite une heure a 35°C, acidifie a pH 1 (HCI 
2N), puis extrait par de Tether ethylique. Apres traitement habituel de la phase organ ique et purification sur silice dans 
I'eluant hexane/dichloromethane (60:40), on obtient apres evaporation, 2,65 g (66%) du derive attendu, sous forme 
s d'un solide blanc. ">H NMR (CDCI 3 ) d 1.31 (s, 6H), 1.35 (s, 6H), 1.72 (s, 4H), 3.96 (s, 3H), 7.37 (d, 1H, J= 8.2 Hz), 
7.47 (dd, 1H, J= 8.2 / 1.9 Hz), 7.54 (s, 1H), 7.63 (d, 1H, J= 1.8 Hz), 7.84 (d, 1H, J= 8.5 Hz), 7.95 (dd, 1H, J= 8.5/ 
1 .5 Hz), 8.46 (d, 1 H, J = 0.9 Hz). 

Exemple 4: Acide 2-(5,6,7,8-tetrahydro-5,5,8,8 f -tetramethyl-2-naphtyl)-5-benzo(b)thiophene car boxy I ique 

10 

[0062] Le compose obtenu dans I'exemple 3 (2,65 g ; 7,0 mmoles) en solution dans 150 ml de methanol, est traite 
par 14 ml (70 mmoles) de soude 5N. Le melange est chauffe a reflux pendant 2 heures. Apres refroidissement, eva- 
poration du methanol et acidification, le produit est extrait par de Tether ethylique. Apres traitement de la phase orga- 
nique, on recueille 2,36 g (92%) du derive attendu sous forme d'un produit solide blanc, fondant a 244°C. 1 H NMR 
75 (DMSO d 6 ) d 1.26 (s, 6H), 1.32 (s, 6H), 1.57 (s, 4H), 7.42 <d, 1 H, J = 8.3 Hz), 7.50 (d, 1H, J= 8.3 Hz), 7.70 (s, 1H), 
7.90 (d, 1 H, J = 8.4 Hz), 7.98 (s, 1 H), 8.07 (d, 1 H. J — 8.4 Hz), 8.46 (s, 1 H), 1 3.03 (s, 1 H). 

Exemple 5 : 2-(1 ,2,3,4,4a,9b-Hexahydro-1 ,4a,9b-trimethyl-1 ,4-methanodibenzof uran-8-yl)-benzo(b)thiophene- 
5-carboxylate de methyle 

20 

5a) 3-Methyl-4-(1 ^.S^^a^b-hexahydro-l^a^b-trimethyl-l^-methanodibonzofuran-S-carbonylthioJ-benzoa- 
te de methyle 

[0063] 8,5 g (18,7 mmoles) du sel de dicyclohexylamine de Tacide -1 ,2,3,4,4a,9b-hexahydro-1 ,4a,9b-trimethyl- 
25 1 ,4-methanodibenzof uranne-8-carboxylique sont convertis en chlorure d'acide comme decrit dans la preparation de 
I'exemple 3a et sont mis en solution dans 40 ml de THF. On ajoute alors cette premiere solution goutte a goutte a une 
seconde, composee de 3,42 g (18,7 mmoles) de 2-methyl-4-methoxycarbonylthiophenol et 2,87 ml (20,6 mmoles) de 
triethylamine dans 1 2 ml de THF. On laisse sous agitation 1 h a temperature ambiante, ajoute de Teau et extrait a Tether 
ethylique. Apres traitement habituel de la phase organ ique et chromatographie dans le melange dichloromethane/ 
30 hexane (50:50), on isole 6,6 g (81%) du derive attendu sous forme d'un produit solide blanc. 1 H NMR (CDCI 3 ) d 0.86 
a 1.68 (m, 6H), 1.21 (s, 3H), 1.27 (s, 3H), 1.39 (s, 3H), 2.28 (d, 1H, J=4.1 Hz), 2.45 (s, 3H), 3.93 (s, 3H), 6.80 (d, 1 H, 
J= 8.1 Hz), 7.57 (d, 1H, J= B.I Hz), 7.66 (d, 1 H, J= 1.9 Hz), 7.90 (dd, 1 H, J= 8.0 /1.4 Hz), 7.95 (dd, 1H, J= 8.5/2.0 
Hz), 8.01 (d, 1 H, J = 2.0 Hz). 

35 5b) 3-Bromomethyl-4-(1,2,3,4,4a,9b-hexahydro-1,4a,9b-trimethyl-1,4-methanodibenzofuran-8-carbonylthio)- 
benzoate de methyle 

[0064] Le derive obtenu dans I'exemple 5a (5,84 g ; 1 3,9 mmoles), place dans 180 ml de tetrachlorure de carbone, 
est traite par 2,5 g (14,75 mmoles) de N-bromosuccinimide. Le melange reactionnel est chauffe a 70°C pendant 24 
40 heures pour conduire apres le meme traitement que dans I'exemple Id a 2,2 g (32%) du derive attendu sous forme 
d'un produit solide blanc. 1 H NMR (CDCI 3 ) d 0.86 a 1 .68 (m, 6H), 1 .21 (s, 3H), 1 .27 (s, 3H), 1 .40 (s, 3H), 2.28 (d, 1 H, 
J= 4.0 Hz), 3.95 (s, 3H), 4.64 (s, 2H), 6.81 (d, 1H, J = 8.5 Hz), 7.63 (d, 1H, J= 8.1 Hz), 7.66 (d, 1H, J — 1.9 Hz), 7.97 
(dd, 1H, J= 8.5/ 1.9 Hz), 8.02 (dd, 1H, J= 8.1 /1.8 Hz), 8.23 (d, 1H, J= 1 .6 Hz). 

45 Sc) 2-(1 ,2,3,4,4a,9b-Hexahydro-1 ,4a,9b-trimethyl-1 ,4-methanodibenzof uran-8-yl)-benzo(b)thiophene-5-car- 
boxylate de methyle. 

[0065] Le compose obtenu dans I'exemple 5b (2,2 g, 4,27 mmoles), en solution dans 20 ml de THF, est traite par 
1,3 g (4,9 mmoles) de triphenylphosphine, puis par 0,73 ml (4,9 mmoles) de DBU, dans les conditions decrites de 
50 I'exemple 1 . On isole, apres le meme traitement, suivi d'une chromatographie dans le melange dichloromethane/hexa- 
ne, (40:60 ), 0,64 g (36 %) du derive attendu, sous forme d'un produit solide blanc 1 H NMR (CDCt 3 ) d 0.85 a 1 .68 (m, 
6H), 1.24 (s, 3H), 1.30 (s, 3H), 1.39 (s, 3H), 2.26 (d, 1H, J~ 4.1 Hz), 3.96 (s, 3H), 6.79 (d, 1H, J= 8.3 Hz), 7.32 (d, 
1H, J= 1.7 Hz), 7.44 (s, 1H), 7.50 (dd, 1H, J= 8.3 /1 .8 Hz), 7.82 (d, 1H, J= 8.4 Hz), 7.93 (dd, 1H, J= 8 5/ 1.4 Hz). 
8.43 (d, 1H, J= 1.7 Hz). 
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Exemple 6 : Acide 2-(1 ,2,3,4, 4a,9b-hexahydro-1 ,4a,9b-trimethyl-1 ,4-methanodibenzof uran-S-yl)-benzo(b)thlo- 
phene-5-carboxylique 

[0066] Le compost obtenu dans I'exemple 5 (0,64 g ; 1 ,53 mmole), est place dans 35 ml de methanol et 100 ml de 
5 THF, puis on ajoute 7,6 ml de soude 2N et chauffe a 40 t> C pendant 2 heures. Apres le meme traitement que pour isoler 
le compose de I'exemple 1 , suivi d'un empatage dans Thexane, on obtlent 0,54 g (87%) du derive attendu, sous forme 
d'un produit solide blanc fondant a 256°C. 1 H NMR (DMSO d 6 ) d 0.83 a 0.92 (m, 2H), 1.05a 1.15 (m, 2H), 1.22 (s, 
3H), 1.28 (s, 3H), 1.35 (s, 3H), 1.53 (m, 2H), 1.72 (d, 1H, J= 10.2 Hz), 2.20 (d, 1 H, J = 3.2 Hz), 6.83 (d, 1 H, J= 8.9 
Hz), 7.52 a 7.54 (d + s. 2H), 7.84 a 7.88 (d + s, 2H), 8.04 (d, 1 H, J= 8.4 Hz), 8.39 (s, 1 H), 1 2.98 (s, 1 H). 

10 

Exemple 7: Acide 2-(S I 6,7,8netrahydro-5,5,8,8,-tetramethyl-3-rnethoxy-2-naphtyl)-5-benzo(b)furanne carboxy- 
lique 

7a) a-Methoxy-S-acetyl-SjS.Z.S-tetrahydro-S.S.S.S.-tetramethylnaphtyl naphtalene 

is 

[0067] 40 g (162,3 mmoles) de 2-hydroxy-3-acetyl-5,6,7,8-tetrahydro-5,5,8,8,-tetramethyl naphtylnaphtalene sont 
dissous dans 250 ml de DMF et sont ensutte refroidis a 0°C. On ajoute alors lentement 5,12 g (170,5 mmoles) d' 
hydrure de sodium, puis ajoute goutte a goutte 24,2 ml (170,5 mmoles) d'iodure de methyle. Le melange reactionnel 
est laisse sous agitation une nuit a temperature ambiante, puis verse dans de I'eau glacee. On extrait par de Tether 
20 ethylique puis, apres un traitement habituel suivi d'une chromatographie dans la melange dichloromethane/hexane 
(40:60), on isole 36,0 g (85%) d'un produit cristallise blanc casse. ">H NMR (CDCI 3 ) d 1.27 (s, 6H), 1.30 (s, 6H), 1.68 
(s, 4H), 2.59 (s, 3H), 3.89 (s, 3H), 6.85 (s, 1 H), 7.73 (s, 1H). 

7b) Acide 2-Methoxy-5,6,7,8-tetrahydro-5,5,8,8, tetramethyl naphtalene-3-carboxylique 

25 

[0068] A une solution de 440 ml de soude 5 N, refroidie a 0°C, on ajoute 91 g (570 mmoles ) de brome, puis une 
solution de 35,9 g (1 38 mmoles) du compose obtenu dans I'exemple 7a en solution dans 275 ml de dioxanne. Le milieu 
reactionnel est agite a temperature ambiante pendant 4 heures, puis neutralise avec HCI 5N et extrait a Tether ethylique. 
On lave la phase organique a I'eau, au thiosulfate de sodium, la rince jusqu'a pH neutre, seche, filtre et evapore les 
30 solvants. On purifie sur silica avec Teluant ether ethylique/hexane (40: 60). On obtient 27,7 g (77%) du derive attendu, 
sous forme d'un solide blanc rose. 1 H NMR (CDCI 3 ) d 1.28 (s, 6H), 1.31 (s, 6H), 1.69 (s, 4H). 4.06 (s, 3H), 6.93 (s, 
1H), 8.12 (s, 1H). 

7c) 2-(5,6,7,8-Tetrahydro-5,5,8,8,-tetramethyl-3-methoxy-2-naphtyl)-5-benzo(b)f uranne carboxylate de methyle 

35 

[0069] 5,25 g (20 mmoles) de Tacide obtenu dans I'exemple 7b sont convertis en chlorure d'acide, comme decrit 
dans I'exemple 1c, et sont dissous dans 90 ml de toluene. On ajoute alors cette solution goutte a goutte a une solution 
contenant 10,65 g (21 mmoles) de bromure de 2-hydroxy-4-m6thoxycarbonylbenzyltripheny1 phosphonium (obtenu 
d'apres la methode decrite dans le brevet EP 732 328) et et 7,6 ml (54,4 mmoles) de triethylamine dans 150 ml de 
40 toluene. On chauffe a reflux le melange reactionnel pendant 15 minutes. On refroidit, reprend par de Tether ethylique, 
acidifie par de T HCI 2N et extrait a Tether ethylique. Apres le traitement habituel de la phase organique et purification 
sur silice dans Teluant dichloromethane/hexane (60:40), on obtient 2,95 g (38%) d'un produit solide blanc. 1 H NMR 
(CDCI 3 ) d 1 .33 (s, 6H), 1 .36 (s, 6H), 1 .72 (s, 4H), 3.94 (s, 3H), 3.98 (s, 3H), 6.91 (s, 1 H), 7.32 (s, 1 H), 7.54 (d, 1 H, J= 
8.6 Hz), 7.96 (s, 1 H), 7.99 (dd, 1 H, J = 8.6 /1 .8 Hz), 8.30 (d, 1 H, J ~ 1 .2 Hz). 

45 

Exemple 8: Acide 2-(S,6,7,8-tetrahydro-5,5,8,8,-tetramethyl-3-methoxy-2-naphtyl)-5-benzo(b)furanne carboxy- 
lique 

[0070] 2,9 g (7,39 mmoles) du compose obtenu dans I'exemple 7 en solution dans 160 ml de methanol, sont trartes 
so par 1 5 ml de soude 5N dans les conditions decrites pour la synthese de Texemple 2. On isole apres le meme traitement, 
suivi d'une recristallisation dans un melange ether ethylique/hexane (30:70), 2,43 g (87%) d'un produit solide blanc 
fondant a 280°C. ""H NMR (CDCI 3 ) d 1.33 (s, 6H), 1.36 (s, 6H), 1.72 (s, 4H), 3.99 (s, 3H), 6.91 (s, 1H), 7.32 (s, 1H), 
7.54 (d, 1H, J= 8.6 Hz), 7.95 (s, 1 H), 8.01 (dd, 1 H, J - 8.6 /1 .7 Hz) : 8.32 (d, 1 H, J = 1 .3 Hz). 
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Exemple9:2-(5,6,7,8-Tetrahydro-5,5 7 83 ? -tetramethyl^ 
do methyle 

9a) 2-n-Propy loxy-3-acety l-5,6,7,8-tetrahydro-5,5,8,8,-tetramethy Inaphtyl naphta lene 

[0071] On traite 35,6 g (0,14 mole) de 2-hydroxy-3-acetyl-5,6,7,B-tetrahydro-5,5 I 8,8 t -tetramethynaphtylnaphtalene 
en solution dans 300 ml de DMF, par 4,5 g d'hydrure de sodium, puis par 18,7 g de bromure de n-propyle, dans les 
conditions decrites dans I'exemple 7a. On isole, apres le meme traitement et une chromatographie sur silice dans 
I'eluant ether ethylique/hexane (5:95), 27,3 g (65%) du derive attendu sous forme d'un solide blanc. 1 H NMR (CDCI 3 ) 
10 d 1 .08 (t, 3H), 1 .27 (s, 6H), 1 .29 (s, 6H), 1 .67 (s, 4H), 1 .87 (m, 2H), 2.62 (s, 3H), 4.01 (t, 2H), 6.83 (s, 1 H), 7.75 (s, 1 H). 

9b) Acide 2-n-propyloxy-5,6,7,8-tetrahydro-5,5,8,8,-tetramethyl naphtalene-3-carboxylique 

[0072] On traite 27,3 g du compose obtenu dans I'exemple 9a, en solution dans 1 90 ml de dioxanne, par une solution 
75 d'hypobromite de sodium constitute de 300 ml de soude 5 N, placee a 0°C et 62,4 g de brome dans les conditions 
decrites dans I'exemple 7b. On isole apres le meme traitement, 24,1 g (88%) du compose attendu, sous forme d'un 
solide blanc. 1H NMR (CDCI 3 ) d 1.10 (t, 3H), 1.28 (s, 6H), 1.30 (s, 6H), 1.69 (s, 4H), 1.94 (m, 2H), 4.20 (t, 2H), 6.91 
(s, 1H), 8.12 (s, 1H), 11.06 (br s, 1H). 

20 9c) 2-(5,6,7 } 8-Tetrahydro-5,5,8,8,-tetramethy l-3-n-propyloxy-2-naphtyl)-5-benzo(b)f uranne carboxy late de me- 
thyle 

[0073] 5,8 g (20 mmoles) de I'acide obtenu dans I'exemple 9b, sont convertis en chlorure d'acide, comme decrit dans 
I'exemple 1c. puis sont traites par 10,65 g (21 mmoles) de bromure de 2-hydroxy-5-methoxycarbonylbenzyltriphenyl 
25 phosphonium, et 7,6 ml (54,4 mmoles) de triethylamine dans les conditions decrites dans I'exemple 5 (synthese de 
type b). Apres le meme traitement, suivi d'une chromatographie sur silice dans I'eluant: dichloromethane/hexane (40: 
60), on obtient 3,1 g (37%) d'un produit solide blanc. 1 H NMR (CDCI 3 ) d 1.15 (t, 3H), 1.32 (s, 6H), 1.36 (s, 6H), 1.71 
(s, 4H), 1 .97 (m, 2H), 3.94 (s, 3H), 4.09 (t, 2H), 6.89 (s, 1 H), 7.36 (s, 1 H), 7.54 (d, 1 H, J = 8.6 Hz), 7.96 (s, 1 H), 7.99 
(dd, 1 H, J = 8.6 / 1 .6 Hz), 8.32 (d, 1H, J= 1.4 Hz). 

30 

Exemple 10: Acide 2-(5,6,7,8-tetrahydro-5, 5, 8,8, -tetramethyi-3-n-propyloxy-2-naphtyl)-5-benzo(b)f uranne car- 
boxy H que 

[0074] 3,05 g (7.25 mmoles) du compose obtenu dans I'exemple 9, en solution dans 160 ml de methanol, sont traites 
35 par 14,5 ml de soude 5N dans les conditions decrites dans la synthese de I'exemple 2. On isole. apres le meme 
traitement, suivi d'une recristallisation dans un melange ether ethylique/hexane (3O:70), 2,7 g (92%) d'un produit solide 
blanc fondant a 256°C. 1 H NMR (CDCI 3 ) d 1.15 (t, 3H), 1.32 (s, 6H), 1.36 (s, 6H), 1.72 (s. 4H), 1.98 (m, 2H), 4.10 (t, 
2H), 6.89 (s, 1H), 7.35 (s, 1H), 7.54 (d, 1 H, J=8.6 Hz), 7.96 (s, 1H), 8.01 (dd, 1 H, J= 8.6 / 1 .7 Hz), 8.32 (d, 1H, J= 1.2 Hz). 

*o Exemple 1 1 : 2-(5,6,7,8-Tetrahydro-5,5,8,8,-tetramethyl-3- n-heptyloxy-2-naphtyl)-5-benzo(b)f uranne carboxy la- 
te de methyle 

11a) 2-n-Hepty loxy-3-acety 1-5,6, 7, 8-tetrahydro-5, 5,8,8, -tetramethy Inaphtalene 

45 [0O75] On traite 40 g (0,16 mole) de 2-hydroxy-3-acetyl-5,6,7,8-tetrahydro-5,5 1 8,8,-tetramethynaphtylnaphtalene en 
solution dans 350 ml de DMF, par 5,1 g d'hydrure de sodium puis par 26,8 ml de bromure de n-heptyle dans les 
conditions decrites dans I'exemple 7a. On isole, apres le meme traitement suivi d'une chromatographie sur silice dans 
I'eluant dichloromethane/hexane (40:60), 42,9 g (77%) du derive attendu sous forme d'une huile jaune^H NMR 
(CDCI 3 ) d 0.82 a 0.92 (m, 5H), 1.27 (s, 6H), 1.29 (s, 6H), 1.30 a 1.51 (m, 6H), 1.67 (s, 4H), 1.84 (m, 2H), 2.62 (s, 3H), 

SO 4.03 (t, 2H), 6.82 (s, 1H), 7.75 (s, 1 H). 

11b) Acide 2-n-heptyloxy-5,6,7,8-tetrahydro-5,5,8,8 7 -tetramethylnaphtalene-3-carboxy lique 

[0076] On traite 42,7 g du compose obtenu dans I'exemple 1 1 a en solution dans 250 ml de dioxanne, par une solution 
55 d'hypobromite de sodium constitute de 397 ml de soude 5 N, refroidie a 0°C, et 81 ,8 g de brome dans les conditions 
decrites dans I'exemple 7b. On isole apres le meme traitement. suivi d'une chromatographie sur silice, 39,9 g (93%) 
du derive attendu sous forme d'un produit solide blanc. 1 H NMR (CDCI 3 ) d 0.90 (t, 3H), 1 .28 (s, 6H), 1 .30 (s, 6H). 1 .30 
a 1.49 (m, 8H), 1.69 (s, 4H), 1.91 (m, 2H), 4.22 (t, 2H), 6.91 (s, 1H), 8.12 (s, 1 H). 
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11c) 2-(5,6,7,8-Tetrahydro-5,5,8,8 r tetramethyl-3-n-heptyloxy-2-naphtyl)-5-benzo(b)furanne carboxylate de me- 
thyle 

[0077] 6,9 g (20 mmoles) de I'acide obtenu dans I'exemple 11b, sont convertis en chlorure d'acide, comme decrit 
5 dans I'exemple 1c, puis sont traites par 10,65 g (21 mmoles) de bromure de 2-hydroxy-5-methoxycarbonylbenzyltri- 
phenylphosphonium et 7,6 ml (54,4 mmoles) de triethylamine dans les conditions decrites dans I'exemple 7c. On 
obtient, apres le meme traitement, suivi d'une chromatographic sur silice dans I'eluant: dichloromethane/heptane (35: 
65), 3,Bg (40%) d'un produit solide blanc. 1 H NMR (CDCI 3 ) d 0.92 (t, 3H), 1.32 (s, 6H), 1.36 (s, 6H), 1.25 a 1.59 (m, 
BH), 1.71 (s. 4H), 1.96 (m, 2H), 3.94 (s, 3H), 4.11 (t, 2H), 6.88 (s, 1 H), 7.35 (s, 1 H), 7.54 (d, 1H, J = 8.6 Hz), 7.96 (s, 
io 1H), 7.99 (dd, 1H, J= 8.6/ 1.7 Hz), 8.31 (d, 1H, J= 1.2 Hz). 

Exemple 12: Acide 2-(5,6,7,8-tetrahydro-5,5,8,8,-tetramethyl-3-n-heptyloxy-2-naphtyl)-5-benzo(b)f uranne car- 
boxylique 

75 [0078] 3,7 g (7,8 mmoles) du compose obtenu dans I'exemple 11 en solution dans 160 ml de methanol, sont traites 
par 15,7 ml de soude 5N dans les conditions decrites pour la synthese de I'exemple 2. On isole, apres le meme 
traitement suivi d'une recristallisation dans un melange ether ethyl ique/hexane 3,5 g (98%) d'un produit solide blanc 
fondant a 200° C. iH NMR (CDCI 3 ) d 0.93 (t, 3H), 1.33 (s, 6H), 1.37 (s, 6H), 1.34 a 1.61 (m, BH), 1.72 (s, 4H), 1.96 (m, 
2H), 4.12 (t, 2H), 6.89 (s, 1H), 7.38 (s, IH), 7.59 (d, 1H, J= 8.6 Hz), 7.97 (s, 1H), 8.08 (dd, 1 H, J= 8.6 / 1.7 Hz), 8.41 

20 (d, 1H, J= 1.3 Hz). 

Exemple 13: Acide 2-(5,6,7,8-tetrahydro-5,5 7 8,8-tetramethy l-2-naphtyl)-5-indolecarboxylique 

13a) 3>Methyl>4-(5,6,7,8-tetrahydro-5,5,8,8-tetramethyl-2-naphtylcarbonyl amino) -be nzoate de methyle 

25 

[0079] L'acide 5,6,7,8-tetrahydro-5,5,8,8-tetramethyl-2-naphtalene carboxylique (37, 7g ; 162,6mmoles) est converti 
en chlorure d'acide comme indique dans I'exemple 3a. Apres le meme traitement, ce chlorure d'acide est ajoute a una 
solution refroidie a 0°C contenant 25 g (157,3 mmoles) de 3-methyl-5 hydroxybenzoate de methyle et 16,2ml de trie- 
thylamine en solution dans 500 ml de THF. Le milieu reactionnel est agite pendant 16 heures a temperature ambiante 
30 et traite comme indique a I'exemple 1c, pour conduire a 55,12 g (86%) du derive attendu, sous forme d'un produit 
solide blanc, fondant a 177-178°C. 1 H NMR (CDCI 3 ) d 1.31 (s, 6H), 1,34 (s. 6H); 1,72 (s, 4H), 2,38(s, 3H), 3,90(s, 3H), 
7,42 (d, J= 8, 1 H); 7,53 (dd, J = 8 / 2 Hz, 1H), 7,81 (br, NH), 7,89-7,96 (m, 3H); 8,32 (d, J= 8Hz, 1 H). 

13b) 3-Methyl-4-[N-tert-Butoxycarbonyl-(5,6,7,8-tetrahydro-5,5,8,8-tetramethyl-2-naphtamido)]-benzoate de 
35 methyle 

[OO80] L'amide obtenu a I'exemple 1 3a(48g, 126,5 mmoles) est dissout dans 200ml de DMF puis est traite par 7,6g 
d'hydrure de sodium (a 80%) introduit en peptites quantites. Apres cessation du degagement d'hydrogene, on ajoute 
goutte a goutte 55,2g(2eq) de ditertbutyldicarbonate) en solution dans 50ml de DMF. Le milieu reactionnel est laisse 
40 sous agitation a temperature ambiante pendant 16h. La reaction est versee dans I'eau, extraite a I'ether, lavee et rincee 
pour conduire a 59g (97%) du derive attendu sous forme d'une huile rose. 

TH NMR (CDCI 3 ) d :1,22 (s, 9H), 1,28 (s, 12H), 1,70 (s, 4H); 2,35 (s, 3H), 3,91 (s, 3H), 7,25 (d, 2Hz, 1 H), 7,36 (d, 8Hz, 
1 H); 7,47 (dd. 8 / 2 Hz, 1 H); 7,65 (d, 2Hz, 1 H), 7 ; 92 (dd, 8 / 2 Hz, 1 H), 7,98 (s, 1 H). 

45 13c)3-Bromomethyl-4-[N-tert-Butoxycarbonyl-(5,6,7,8-tetrahydro-5,5,8,8-tetramethyl-2-naphtamido)]-benzoa- 
te de methyle 

[0081] Le derive obtenu a I'exemple 13b (24,5g, 51 mmoles) est mis en solution dans du tetrachlorure de carbone 
est traite par 9g (50,6 mmoles) de N-bromosuccinimide , 54g (51 mmoles) de carbonate de sodium et 0,37g (1,5 
so mmoles) de peroxyde de benzoyle. La reaction est irradiee par une lampe de 1 000W durant 30 min. Apres evaporation, 
le residu est chromato graphic sur silice et elue dans le melange CH 2 CI 2 / heptane (20:80) pour conduire a 10, 5g (36%) 
d'un produit amorphe. 

1 H NMR (CDCI3) 6 : 1 ,24 (s, 9H); 1 .30 (s, 6H); 1 ,32 (s, 6H); 1 ,71 (s, 4H) ; 3,94 (s, 3H), 4.49 (s, 2H) ; 7,33 (d. J = 8Hz, 
1 H) ; 7,40 (d, J = 8Hz), 1 H); 7,53 (dd, J = 8 / 2 Hz, 1 H) ; 7,78 (s, 1 H) ; 8,09 (dd, J = 2 / 8, 1 H) ; 8,20 (s, 1 H). 
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1 3d) 1 -tert-Butyloxycarbonyl-2-(5,6,7,8-tetrahydro-5 5 5 > 8^-tetramethyl-2-naphtamido)-5-indole carboxylate de 
methyle 

[0082] Le derive bromomethyle obtenu a I'exemple 13c (9g, 16,1 mmoles) est dissout dans du THF anhydre (100ml). 
On ajoute a cette solution 5g (19,3 mmoles de triphenylphosphine On chautfe la reaction a reflux pendant 4 h. On 
ajoutealors2,94g (1 9,3 mmoles) de diazabicyclo-undecene a temperature ambiante et laisse agiter a cette temperature 
pendant une heure. 

Le milieu reactionnel est verse dans I'eau, extrait par du dichloromethane, lave, seche et evapore. Ce residu est chro- 
matographic sur silice dans I'eluant CH2CI2 / heptane, 60 :40 pour conduire a 4,8g (65%) du residu attendu sous forme 
d'un solide blanc fondant a 125-1 30 D C. 

1 H NMR (CDCI 3 ) 5:1,26 (s, 9H), 1,31 (s, 12H); 1,72 (s, 4H); 3,95(s, 3H); 6,59(s, 1 H) ; 7,13(dd, J = 1,5/8 Hz, 1H); 7,3 
(m, 2H), 8,01 (dd, J = 1,7/9 Hz, 1 H), 8,23 (d, J = 11 Hz, 1 H) ; 8,28 (d, 1 ,7Hz, 1 H). 

13o) Acide 2-(5,6,7,8<tetrahydro-5,5,8,8-tetramethyl-2-naphtyl)-5-indole carboxyllque 

[0083] Une solution de 1 ,85g(4mmoles) de Tester methylique sont traites par 1 ,6g(40mmoles) de soude dans 25ml 
de methanol. Le milieu reactionnel est chauffe 13h a reflux puis est laisse 15h a temperature ambiante. Apres evapo- 
ration du methanol, le residu est repris dans I'eau puis est acidifie. On extrait par de I'ether ethylique, lave a I'eau seche 
et evapore pour obtenir apres trituration dans I'heptane, 1,34g (96%) d'une poudre blanche fondant a 265 D C. 
1 H NMR (CDCI 3 ) 5 : 1 ,27(s, 6H); 1 ,34(s, 6H) ; 1 ,67 (s, 4H) ; 7,0(s, 1 H) ; 7,4 (d.. J = 8Hz, 1 H) ; 7,45 (d, J = 8Hz, 1 H) ; 
7,62 (dd, J = 1.5 /8,2Hz, 1 H) ; 7,73 ( dd, J = 1,5/ 8,5Hz, 1H) ; 7,82 ( s, 1 H) ; 8,2(s, 1 H) ; 11 ,82(s, 1 H). 

B. EXEMPLES DE FORMULATION 



25 1)VOIEORALE 
[0084] 

(a) On prepare la composition suivante sous la forme d'un comprime de 0,8 a 



Compose de I'exemple 1 


0,005 


9 


Amidon pregelattnise 


0,265 


g 


Cellulose microcristalline 


0,300 


g 


Lactose 


0,200 


g 


Stearate de magnesium 


0,030 


g 



Pour le traitement de I'acne, on administre a un individu adulte 1 a 3 comprimes par jour pendant 3 a 6 mois selon 
la gravite du cas traite. 

(b) On prepare une suspension buvable, destinee a etre conditionnee en ampoules de 5 ml 





Compose de I'exemple 2 


0,050 g 




Glycerine 


0,500 g 


45 


Sorbitol a 70 % 


0,500 g 




Saccharinate de sodium 


0,010 g 




Parahydroxybenzoate de methyle 


0,040 g 




Ar6me q.s. 




50 


Eau purifiee q.s.p 


5 ml 



Pour le traitement de I'acne, on administre a un individu adulte 1 ampoule par jour pendant 3 mois selon la gravit6 
du cas traite. 

(c) On prepare la formulation suivante destinee a etre conditionnee en gelules : 
j Compose de I'exemple 3 0,025 g "| 
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(suite) 



Amidon de ma is 


0,060 g 


Lactose q.s.p. 


0,300 g 



Les gelules utilisees sont constitutes de gelatine, d'oxyde de titane et d'un conservateur. 
[0085] Dans le traitement du psoriasis, on administre a un individu adulte, 1 gelule par jour pendant 30 jours. 
2) VOIE TOPIQUE 
[00S6] 

(a) On prepare la creme Eau-dans I'Huile non ionique suivante : 



Compose de I'exemple 4 

Melange d'alcools de lanoline emulsifs, de cires et d'huiles raffines, vendu par la Societe BDF sous 
la denomination "Eucerine anhydre" 
Parahydroxybenzoate de methyle 
Parahydroxybenzoate de propyle 
Eau demineralisee sterile q.s.p. 




Cette creme est appliquee sur une peau psoriatique 1 a 2 fois par jour pendant 30 jours, 
(b) On prepare un gel en realisant la formulation suivante : 



Compose de I'exemple 5 
Erythromycine base 
Butylhydroxytoluene 

Hydroxypropylcellulose vendue par la societe Hercules sous le nom de "KLUCEL HF" 
Ethanol (a 95°) q.s.p. 



0,050 g 
4,000 g 
0,050 g 
2,000 g 
100,000 g 



Ce gel est applique sur une peau atteinte de dermatose ou une peau acneique 1 a 3 fois par jour pendant 6 
a 12 semaines selon la gravite du cas traite. 

(c) On prepare une lotion antiseborrheique en procedant au melange des ingredients suivants : 



Compose de I'exemple 6 


0,030 


g 


Propylene glycol 


5,000 


g 


Butylhydroxytoluene 


0,100 


g 


Ethanol (a 95°) q.s.p. 


100,000 


g 



Cette lotion est appliquee deux fois par jour sur un cuir chevelu seborrheique et on constate une amelioration 
significative dans un delai compris entre 2 et 6 semaines. 

(d) On prepare une composition cosmetique contre les effets nefastes du soleil en procedant au melange des 
ingredients suivants : 



Compose de I'exemple 7 


1,000 g 


Benzylidene camphre 


4,000 g 


Triglycerides d'acides gras 


31,000 g 


Monostearate de glycerol 


6,000 g 


Acide stearique 


2,000 g 


Alcool cetylique 


1,200 g 
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(suite) 



Lanolin© 


4,000 g 


Conservateurs 


0,300 g 


Propylene glycol 


2,000 g 


Triethanolamine 


0,500 g 


Parfum 


0,400 g 


Eau demineralisee q.s.p. 


100,000 g 



Cette composition est appliquee quotidiennement, elle permet de lutter contre le vieillissement photoinduit. 
(e) On prepare la creme Huile dans I'Eau non ionique suivante : 



Compose de I'exemple 8 


0,500 g 


Vitamine D3 


0,020 g 


Alcool cetylique 


4,000 g 


Monostearate de glycerol 


2.500 g 


Stearate de PEG 50 


2,500 g 


Beurre de Karite 


9,200 g 


Propylene glycol 


2,000 g 


Parahydroxybenzoate de methyle 


0,075 g 


Parahydroxybenzoate de propyle 


0,075 g 


Eau demineralisee sterile q.s.p. 


100,000 g 



Cette creme est appliquee sur une peau psoriatique 1 a 2 fois par jour pendant 30 Jours, 
(f) On prepare un gel topique en procedant au melange des ingredients suivants : 



Compose de I'exemple 9 


0,050 g 


Ethanol 


43,000 g 


a -tocopherol 


0,050 g 


Polymere carboxyvinylique vendu sous la denomination "Carbopol 941 " par la societe "Goodrich" 


0,500 g 


Triethanolamine en solution aqueuse a 20 % en poids 


3.800 g 


Eau 


9.300 g 


Propylene glycol qsp 


100.000 g 



Ce gel est applique dans le traitement de I'acne 1 a 3 fois par jour pendant 6 a 12 semaines selon la gravite 
du cas traite. 



(g) On prepare une lotion capillaire anti-chute et pour la repousse des cheveux en procedant au melange des 
ingredients suivants : 



Compose de I'exemple 10 


0,05 g 


Compose vendu sous la denomination "Minoxidil" 


1,00 g 


Propylene glycol 


20,00g 


Ethanol 


34,92 g 


Polyethyleneglycol (masse moleculaire = 400) 


40,00 g 


Butylhydroxyanisole 


0,01 g 


Butylhydroxytoluene 


0,02 g 


Eau qsp 


100,00 g 



55 

On applique cette lotion 2 fois par jour pendant 3 mois sur un cuir chevelu ayant subi une chute de cheveu 
importante. 
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(h) On pr6pare une creme anti-acneique en procedant au melange des ingredients suivants : 



Compos© d© l'©x©mpl© 1 2 


O 050 a 


Acid© retinoique 


0,01 0 g 


Melange de stearates de glycerol et de polyethylene glycol (75 moles) vendu sous le nom de "Gelot 


15,000 g 


64" ..par la societe "G ATTE FOSSE " 




Huile de noyau polyoxyethylenee a 6 moles d'oxyde d'ethylene vendue sous le nom de "Labrafil M21 30 


8,000 g 


CS" par la societe "G ATTE FOSSE" 




Perhydrosqualene 


10,000 g 


Conservateurs 


qs 


Polyethyleneglycol (masse moleculaire = 400) 


8,000 g 


Sel disodique de I'acide ethylene-diamine tetracetique 


0,050 g 


Eau purifiee qsp 


100,000 g 


Cette creme est appliquee sur une peau atteinte de dermatose ou une peau acneique 1 a £ 


\ fois par jour 


pendant 6 a 12 semaines. 




(i) On prepare une creme huile dans I eau en realisant la formulation suivante ! 




Compose de I'exemple 1 3 


0,020 g 


1 7 -valerate de betamethasone 




S-carboxymethy I cysteine 


o ODD n 


oiedidio tJfcJ puiyuxy einy itjitc \tu riiuics u uxyuc u ciiiyiciicj voriuu auub its i \\J\ \ i uts iviyij p<n i la 


4,000 g 


societe "ATLAS" 




Mnnnln i irsato #Hcs corh ita r\ nnl\/nv\/pthwlnno a OH mnloc d' rw\/rHea H'othi/lono v/anHi 1 tni ic lo nom 0*0 "Tu/Qnn 
ivnji luia u i a I u vjfc? oui u iidi l, |J*JiyvJAy o u ly 1 d 1 1? a 1 1 i»*ji t?o vj UAyuo u ck ly ici id v ts t iuu ouuo its i ikji n uo i wwoi i 


1 ,800 g 


20" par la societe "ATLAS" 




Melange de mono et distearate de glycerol vendu sous la denomination de "Geleol" par la societe 


4,200 g 


"G ATTE FOSSE" 




Propylene glycol 


10,000 g 


Butylhydroxyanisol© 


0.010 g 


Butylhydroxytoluene 


0,020 g 


Alcool cetostearylique 


6,200 g 


Conservateurs 


qs. 


Perhydrosqualene 


18,000 g 


Melange de triglycerides caprylique-caprique vendu sous la denomination de "Miglyol 812" par la 


4,000 g 


SOCIGlB t—f 1 IN /-MV1 1 t INLJDt l_ 




Triethanolamine (99 °/o ©n poids) 


2 500 g 


Eau q.s.p. 


1 vju.ouu g 


Cette creme est appliquee 2 fois par jour sur une peau atteinte d© dermatos© pendant 30 jours 




(j) On prepare la creme d© type huile dans I'eau suivante : 




Acide lactique 


5,uuu g 


Compose de I'exemple 11 


u,u^u g 


OtoQ r cat a Hq nrvl\/rsvA/ath\/lirto / A C\ r*y\ /~\ \ c± c H'nvi/rlo H'othy/lDno^ \/onHi I c? r~\ i iq fp fH O H ^^\/ri l£3 
O Icdl cLlv3 Uc UUIyUA y L 1 ly IUI 1 tJ IHU 1 1 lUlUo U UAyUU LJ L 1 1 y 1 1 1 J VUI IUU oULJO IC 1 IUI I 1 UC IViyiJ *J£- yjcti Id 


4,000 g 


societe "ATLAS" 




Monolaurate de sorbitan, polyoxyethylene a 20 moles d'oxyde d'ethylene vendu sous le nom de Tween 


1 ,800 g 


20" par la societe "ATLAS" 




Melange de mono et distearate de glycerol vendu sous la denomination de "Geleol" par la societe 


4,200 g 


"GATTEFOSSE" 




Propylene glycol 


10,000 g 


Butylhydroxyanisole 


0,010 g 


Butylhydroxytoluene 


0,020 g 
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(suite) 

AScool cetostearylique 

Conservateurs 

Perhydrosqualene 

Melange de triglycerides caprylique-caprique vendu sous la denomination de "Miglyol 812" . par la 
societe "DYNAMIT NOBEL" 
Eau q.s.p. 



6,200 g 
q.s. 

18,000g 
4,000 g 

100,000 g 



Cette creme est appliquee 1 fois par jour, elle aide a lutter contre le vieillissement qu'il soit photoinduit ou 
chronologique. 

Revendications 

1. Composes, caracterises par le fait qu'ils repondent a la formule gene rale (I) suivante : 




dans laquelle : 

Ar represente un radical choisi parmi les radicaux de formules (ll)-(IV) suivantes: 




R 3 , R 4 , R 5 , et R 6 ayant les significations donnees ci-apres, 




III 



n, Z 2 , R7 et R 8 ayant les significations donn6es ci-apres, 
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R 9 ayant la signification donnee ci-apres, 

Zt represente un atome d'oxygene, de soufre ou le radical NR 1 , 
R' ayant la signification donnee ci-apres, 

Z 2 represente C(R 7 R 8 ), O, NR', S, SO, ou S0 2 . 

R 7 , R e , R' ayant les significations donnees ci-apres, 

R-, represente 

(i) un radical -CH 3 , 

(ii) un radical -(CH 2 ) m -O-R l0 

(iii) un radical -Ch^-O-CO-R-,-, 

(iv) un radical -(CH 2 ) x -CO-R 12 

(v) un radical -(CH 2 ) x -CO-OR 13 

R 10' R n- R i2 et R i3> rn, x et t ayant les significations donnees ci-apres, 

R 2 represente un atome d'hydrogene, un atome d'haiogene, un radical alkoxy lineaire ou ramifie de 1 a 20 
atomes de carbon e, ou un radical -0-CH 2 -0-CH 2 -CH 2 -0-CH 3 , 

R 3 et R 5 identiques ou differents representent un atome d'hydrogene, un radical alkyle, ou un radical cycloalk- 
yle, 

avec les conditions suivantes : 
R 3 et R 5 ne representent pas simultanement un atome d'hydrogene, 

lorsque R 3 ou R 5 represente un radical adamantyl alors Z-, est different d'un atome d'oxygene, 

R 4 represente un radical -0-CH 2 -0-CH 2 -CH 2 -0-CH 3 , un radical -(Y) q -(CH 2 ) S -R 14 , un radical -(CH 2 ) Z -Y-(CH 2 ) S - 
R 14 , ou un radical -CH=CH-(CH 2 ) W -R 14 , 

Y et R 14 ayant les significations donnees ci-apres, 

q, z, s, w, identiques ou differents ayant les significations donnees ci-apres, 

R 8 represente un atome d'hydrogene, un atome d'haiogene, un radical alkoxy lineaire ou ramifie de 1 a 20 
atomes de carbone ou un radical -0-CH 2 -0-CH 2 -CH 2 -0-CH 3 , 

R 7 et R 8 identiques ou differents representent un radical alkyle inferieur, 

R 9 represente un atome d'hydrogene, un atome d'haiogene, un radical alkoxy lineaire ou ramifie de 1 a 20 
atomes de carbone, ou un radical -0-CH 2 -0-CH 2 -CH 2 -0-CH 3 , 

R 10 represente un hydrogene ou un radical alkyle inferieur, 

R 11 represente un radical alkyle inferieur, 

R 12 represente un atome d'hydrogene, un radical alkyle inferieur ou un radical -N(R",R"'), 
R" et R"' ayant les significations donnees ci-apres, 
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R 13 represente un atome d'hydrogene, un radical alkyle lineaire ou ramifie de 1 a 20 atomes de carbone, un 
radical alkenyle, un radical mono- ou polyhydroxyalkyle, 

R 14 represente un radical choisi parmi : 

(i) un atome d'hydrogene, 

(ii) un radical alkyle inferieur, 

(iii) un radical alkenyle, 
<iv) un radical alkynyle, 

(v) un radical cycloaliphatique ayant de 3 a 6 atomes de carbone, 

(vi) un radical mono ou polyhydroxyalkyle, les groupements hydroxyles pouvant optionnellement etre pro- 
teges sous forme de methoxy, acetoxy ou acetonide, 

(vii) un radical CO-R 12 , 

(viii) un radical COO-R 13 , 

(ix) un radical hydroxyle, un radical 0-R 15 ou 0-CO-R 15: a la condition que R 4 represente le radical -(Y) q - 
(CH 2 ) S -R 14 avec q est egal a 0, 

Y, et R 15 ayant les significations donnees ci-apres, 
q et s ayant les significations donnees ci-apres, 

R 15 represente un radical alkyte inferieur, 

R' represente un atome d'hydrogene, un radical alkyle inferieur ou un groupement protecteur de la fonction 
amine, 

R" et R"' identiques ou differents, representent un atome d'hydrogene, un radical alkyle inferieur, un radical 
mono ou polyhydroxyalkyle, ou encore, R" et R"' pris ensemble, forment un heterocycle, 

Y represente S, O ou S(0)t, 

t ayant la signification donnee ci-apres, 

m represente un nombre entier pouvant prendre une valeur allant de 0 a 2, 

n represente un nombre entier pouvant prendre la valeur 1 ou 2, 

q represente un nombre entier pouvant prendre la valeur 0 ou 1, 

s represente un nombre entier pouvant prendre une valeur entiere allant de O a 12, 

t represente un nombre entier pouvant prendre une valeur allant de 0 a 3, 

w represente un nombre entier pouvant prendre une valeur entiere allant de 0 a 10, 

x represente un nombre entier pouvant prendre une valeur allant de 0 a 2, 

z represente un nombre entier pouvant prendre la valeur 1, 2 ou 3, et les isomeres optiques et geometri- 
ques desdits composes de formule (I) ainsi que leurs sels . 

Composes selon la revendication 1 , caracterises par le fait qu'ils se presentent sous forme de sels d'un metal 
alcalin ou alcalino-terreux, de zinc, d'une amine organique, d'un acide mineral ou organique. 

Composes selon Tune des revendications 1 ou 2, caracterises par le fait que les radicaux alkyles inferieurs sont 
choisis parmi les radicaux methyle, ethyle, isopropyle, n-butyle ou tertiobutyle. 

Composes selon I'une des revendications precedentes, caracterises en ce que le radical cycloalkyle eventuelle- 
ment substitue par un ou des atomes d'halogene ou un ou des radicaux hydroxyles correspond a un radical ada- 
mantyle ou un radical 1 -methylcyclohexyle. 

Composes selon I'une des revendications precedentes, caracterises en ce que les radicaux monohydroxyalkyles 
sont choisis parmi les radicaux 2-hydroxyethyle, 2-hydroxypropyle ou 3-hydroxypropyle. 

Composes selon I'une des revendications precedentes, caracterises en ce que les radicaux polyhydroxyalkyles 
sont choisis parmi les radicaux 2,3-dihydroxypropyle, 2,3,4-trihydroxybutyle, 2,3,4,5-tetrahydroxypentyle ou le res- 
te du pentaerythritol. 
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7. Composes selon I'une quelconque des revendi cations precedentes, caract6rises en ce que les radicaux hetero- 
cycliques sont choisis dans le groups constitue par les radicaux piperidino, morpholino, pyrrolidino ou piperazino, 
eventuellement substitues en position 4 par un radical alkyle en C-,-C 6 ou par un mono ou polyhydroxyalkyle. 

s 8. Composes selon la revendication 1 , caracterises par le fait qu'ils sont pris, seuls ou en melanges, dans le groupe 
constitue par : 

2-(5,6,7,8-tetrahydro-5 I 5.8,8,-tetramethyl-2-naphthyl)-5-benzo(b)furanne carboxylate de methyls, 
10 - Acide 2-(5 > 6 ) 7,8-tetrahydro-5 1 5,8,8,-tetramethyl-2-naphthyl)-5-benzo(b)furanne carboxylique, 

2-(5,6,7 l 8-tetrahydro-5,5,8 > 8,-tetramethyl-2-naphthyl)-5-benzo(b)thiophene carboxylate de methyle, 
Acide 2-(5,6,7,8-tetrahydro-5 ) 5,8,8 1 -tetramethyl-2-naphthyl)-5-benzo(b)thiophene carboxylique, 

is 

Acide 2-(5,6,7,8-tetrahydro-5,5,8,8,-tetramethyl-2-naphthyl)-5-indole carboxylique, 

2-(5,6 J 7,8-tetrahydro-5,5,8,8,-tetramethyl-2-naphthyl)-5-indole carboxylate de methyle, 

20 - Acide 2-(1 ^.S^^a^b-Hexahydro-I ,4a,9b-trimethyl-1 ,4-methanodibenzofuran-8-yl)-benzo(b)thiophene- 

5-carboxylique, 

2-(1 ,2,3,4, 4a,9b-Hexahydro-1 ,4a,9b-trimethyl-1 ,4-methanodibenzof uran-8-yl)-benzo(b)thiophene-5-car- 
boxylate de methyle, 

2S 

Acide 2-(1 ,2,3,4, 4a, 9b-Hexahydro-1 ,4a,9b-trimethyl-1 ,4-methanodibenzofuran-8-yl)-benzo(b)furanne- 

5-carboxylique ; 

Acide 2-(5,6,7,8-tetrahydro-5,5,8,8,-tetramethyl-3-methoxy-2-naphtyl)-5-benzo(b)furanne carboxylique, 

30 

Acide 2-(5,6,7,8-tetrahydro-5,5,8,8,-tetramethyl-3-methoxy-2-naphtyl)-5-benzo(b)thiophene carboxylique, 

Acide 2-(5,6,7,8-tetrahydro-5,5,8,8,-tetramethyl-3-n-propyloxy-2-naphtyl)-5-benzo(b)thiophene carboxylique, 

35 - Acide 2-(5 J 6 l 7,8-tetrahydro-5,5,8 ) 8,-tetramethyl-3-n-propyloxy-2-naphtyl)-5-benzo(b)furanne carboxylique, 

Acide 2-(5.6,7,8-tetrahydro-5,5 > 8,8,-tetramethyl-3-n-heptyloxy-2-naphtyl)-5-benzo(b)furanne carboxylique, 

9. Composes selon la revendication 1 , caracterises par le fait qu'ils presentent Tune au moins des, et de preference 
^o toutes les, caracteristiques suivantes : 

R-, est un radical -(CH 2 ) x -CO-R 12 ou -(CH 2 ) x -CO-0-R 13 
R 2 est un hydrogene 

Z-, est un atome d'oxygene ou de soufre 
45 - Ar est soit choisi parmi 

le radical IV dans lequel : 

R g est un atome d' hydrogene 

so ou le radical III dans lequel : 

Z 2 est un radical C(R 7 , R 8 ) 
n=2 

55 io. Composes selon I'une quelconque des revendications precedentes pour une utilisation comme medicament. 

11. Composes selon la revendication 10 pour une utilisation comme medicament destine au traitement des affections 
dermatologiques liees a un desordre de la keratinisation portant sur la differenciation et sur la proliferation notam- 
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ment pour traiter les acnes vulgaires, comedoniennes, polymorphes, rosacees, les acnes nodulokystiques, con- 
globata, les acnes seniles, les acnes secondaires telles que I'acne solaire, medicamenteuse ou professionnelle; 
pour traiter d'autres types de troubles de la keratinisation, notamment les ichtyoses, les etats ichtyosiformes, la 
maladie de Darier, les keratodermies palmoplantaires, les leucoplasies et les etats leucoplasiformes, le lichen 

5 cutane ou muqueux (buccal); pour traiter d'autres affections dermatologiques liees a un trouble de la keratinisation 

avec une composante inflammatoire et/ou immuno-allergique et, notamment, toutes les formes de psoriasis qu'il 
soit cutane, muqueux ou ungueal, et meme le rhumatisme psoriatique, ou encore I'atopie cutanee, telle que Pec- 
zema ou I'atopie respiratoire ou encore I'hypertrophie gingivale; les composes peuvent egalement etre utilises 
dans certaines affections inflammatoires ne presentant pas de trouble de la keratinisation; pour traiter toutes les 

10 proliferations dermiques ou epidermiques qu'elles soient benignes ou malignes, qu'elles soient ou non d'origine 

virale telles que les verrues vulgaires, les verrues planes et I'epidermodysplasie verruciforms, les papillomatoses 
orales ou florides et les proliferations pouvant etre induites par les uttra-violets notamment dans le cas des epi- 
thelioma baso et spinocellulaires; pour traiter d'autres desordres dermatologiques tels que les dermatoses bulleu- 
ses et les maladies du collagene; pour traiter certains troubles ophtalmologiques, notamment les corneopathies; 

75 pour reparer ou lutter contre le vietllissement de la peau, qu'il soit photoinduit ou chronologique ou pour reduire 

les pigmentations et les keratoses actiniques, ou toutes pathologies associees au vieillissement chronologique ou 
actinique; pour prevenir ou guerir les stigmates de I'atrophie epidermique et/ou dermique induite par les corticos- 
teroides locaux ou systemiques, ou tout autre forme d'atrophie cutanee, pour prevenir ou traiter les troubles de la 
cicatrisation ou pour prevenir ou reparer les vergetures; pour favortser la cicatrisation, pour lutter contre les troubles 

20 de la fonction sebacee tels que I'hyperseborrhee de I'acne ou la seborrhee simple; pour le traitement ou la pre- 

vention des etats cancereux ou precancereux, plus particulierement les leucemies promyelocytaires; pour le trai- 
tement d'affections inflammatoires telles que I'arthrite, pour le traitement de toute affection d'origine virale au niveau 
cutane ou general; pour la prevention ou le traitement de I'alopecie; pour le traitement d'affections dermatologiques 
a composante immunitaire; pour le traitement d'affections du systeme cardiovasculaire telles que I'arteriosclerose, 

ss pour le traitement de desordres cutanes dus a une exposition aux rayonnements U.V.. 

12. Composition pharmaceutique, caracterisee par le fart qu'elle comprend, dans un support pharmaceutiquement 
acceptable, au moins I'un des composes tels que definis a I'une quelconque des revendications 1 a 9. 

30 13. Composition selon la revendication 12, caracterisee en ce que la concentration en compose(s) selon I'une des 
revendications 1 a 9 est comprise entre 0,001 % et 5 % en poids par rapport a I'ensemble de la composition. 

14. Composition cosmetique, caracterisee par le fait qu'elle comprend, dans un support cosmetiquement acceptable, 
au moins I'un des composes tels que definis a I'une quelconque des revendications 1^9. 

35 

15. Composition selon la revendication 14, caracterisee en ce que la concentration en compose(s) selon I'une des 
revendications 1 a 9 est comprise entre 0,001 % et 3 % en poids par rapport a I'ensemble de la composition. 

16. Utilisation d'une composition cosmetique telle que definie a I'une des revendications 14ou 15 pour I'hygiene cor- 
40 porelle ou capillaire. 



45 
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Figure 1 
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recherche europeenne vise ci-dessus. 

Lesdlts members sont contenus au fichier informatjque de I Office europeen des brevets a la dale du 

Les renseignemente fournis sont donnes a tifcre indicatif et n'engagent pas la responsabilite de I'Office europeen des brevets. 

06-09-1999 



Document brevet cite 


Date de 




Membre(s) de »a 




Date de 


au rapport de recherche 


publication 


famille de b revet (s) 


publication 


WO 9729100 A 


14-08-1997 


FR 


2744452 


A 


08-08-1997 




AU 


706614 


B 


17-06-1999 




AU 


1727797 


A 


28-08-1997 




BR 


9702074 


A 


26-05-1998 




CA 


2215470 


A 


14-08-1997 




EP 


0823903 


A 


18-02-1998 




NZ 


328874 


A 


29-06-1999 


FR 2756561 A 


05-06-1998 


AU 




A 


29-06-1998 




EP 




A 


09-12-1998 




WO 


982477ft 


A 


11-06-1998 


WO 9801132 A 


15-01-1998 


AU 


3648597 


A 


02-02-1998 




EP 


092031 2 


A 


09-06-1999 






NO 


990066 


A 


08-03-1999 


WO 9744338 A 


27-11-1997 


EP 


0858454 


A 


19-08-1998 




US 


5919955 


A 


06-07-1999 


FR 2512446 A 


11-03-1983 


AT 


•J7Q 1 cn 


D 


25-11-1985 




AT 


1 A7713A 


ft 


15-04-1985 




AT 




D 
D 


25-11-1985 




AT 


337982 


A 


15-04-1985 




BE 


894332 


A 


07-03-1983 




CA 


1185609 


A 


16-04-1985 




CH 


657123 


A 


15-08-1986 




DD 


211339 


A 


11-07-1984 




DE 


3232968 


A 


09-06-1983 




DK 


404282 


A , B , 


11-03-1983 




EG 


15840 


A 


30-06-1986 




FI 


823125 


A ,B, 


11-03-1983 




GB 


2111478 


A , B 


06-07-1983 




IT 


1198440 


B 


21-12-1988 




JP 


1432667 


C 


24-03-1988 




JP 


58057361 


A 


05-04-1983 




JP 


62037621 


B 


13-08-1987 




JP 


62252765 


A 


04-11-1987 




JP 


3017833 


B 


11-03-1991 




JP 


62252766 


A 


04-11-1987 




NL 


8203512 


A 


05-04-1983 




PT 


75526 


A, B 


01-10-1982 




SE 


453292 


B 


25-01-1988 




SE 


8205105 


A 


08-09-1982 




US 


4543360 


A 


24-09-1985 




us 


4661511 


A 


28-04-1987 




YU 


202382 


A 


30-06-1985 
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225584 


A 
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24-11-1992 








AU 


5801990 
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03-01-1991 








CA 
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JP 
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26-02-1991 
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25-05-1993 
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